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© A FAS ligand, a fragment thereof and DNA encoding the same. 

5 

q © This invention provides a novel polypeptide useful in the field of medicines, a novel DNA which encodes the 
O novel polypeptide, a recombinant DNA molecule which contains the novel DNA, a transformant transformed with 
M the novel DNA or the recombinant DNA molecule, a process for the purification of the novel polypeptide, a 
1^ process for th production of the novel polypeptide, an antibody which recognize the novel polypeptide, an 
rs oligonucleotide complementary to the novel DNA and a novel screening method. 

Particularly this invention provides a novel polypeptide which is Fas ligand or a fragment thereof. This novel 
O polypeptide can be used as an effective ingredient of a medicament for regulating the apoptosis in a living body. 
This novel polypeptide is obtained by identifying a DNA fragment which encodes the novel polpeptide, 
transforming a desired host with a recombinant DNA molecule whicFf contains the DNA fragment and purifying 
the novel polypeptide produced by the resulting transformant. This novel polypeptide has a cytoplasmic domain, 
a transmembrane domain and extracellular domain and takes part in apoptosis. 
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FIELD OF THE INVENTION 

encodaJ ZV^r h* „* ^ ^ * ^ " the Fm ' igand and a novel DNA fra gment which 

5 LtihoH h h T ' T" be UtHi29d in th ,i6ld ° f medicines - This inve "«°n also relates to an 
reaoents Th* ™ r ** f^'" 9 ° f *" FM ' i9and ' Wh ' Ch ™ y be utilized in th * of diagnostic 
rZ«nt J T 3150 re ' ateS t0 3 recombinant °NA molecule which contains the novel DNA 
fragment a transformant, a process for purifying the novel protein and a process for producing of the novel 
protein. This invention also relates to an antisense oligonucleotide. 

'0 BACKGROUND OF THE INVENTION 

9nri S 00 the ™ r P h °'°9y of dying cells, Cell death is generally divided into two categories, necrosis 
and apop osis. In the necrotic cell death, degradation of cell membrane and release of cellular contents into 

TZ™L m nT "? ° bSerV9d : ° n the ° th9r hand ' in the apoptotic ce " deatn - fragmentation of 
7 e S °7e ' r o ?, a « 7, Centrat ' on * nucl9i ™ ^served while the degradation of the cel. membrane 
1 h f l , " ar C ° ntentS 35 0bS6rved in < he necrosis are not obs erved. Apoptosis has been 
cITh 3 T ° f pr ° 9rammed cel » example, phenomena of deletion of unnecessarj 

Anl a r nh? anS 1 ?° UrS6 ° f 0nt °9 enesis are considered to be caused by the apoptosis of cells 
£££ St nT" If C ° nS,dered t0 b6 the aP ° P,0SiS iS the ce " death which °<=cu"s when virus- 
ceNsI TNF tXT'hT !? T*" rem ° Ved by Cyt0t0XiC T C6llS < CTL >' natural cells (NK 
h ^ 3 e ' AS deS ° ribed ab0ve> apoptosis is one of the Physiological phenomena 

the aim of ^f? SPeCia ' ^ " Mn " COnduCted ^ many researchers w!h 

diseaSs 9 °' aP ° Pt0SiS 33 We " 33 itS physio,0 9 ical ™ a ™9 and relation to 

Fas antibody has been known as a substance which can induce the apoptosis of cells. Fas antibody is a 
monoclonal antibody obtained by immunizing a mouse with human fibloblast (Yonehara S et al J Exo 

■* I '„ PP J 747 " 1756> 1989) - SinCe F3S antib0dy has been ob,ained b V immunization of a 

"I * ? tyP , 8 ° f m °' eCUleS r9C09ni2ed by Fas antibody and the ^sfer mechanism of 
apoptosis signal to the cells were not revealed for a long time. Recently, however, Itoh N. et al have 

Z7ZT<Z, Cl0 " i " 9 e the 9e T of the mo,ecule < Fa s antigen) which is specifically recognized by the Fas 
antibody (Ce//, vol. 66, pp. 233 - 243, 1991). It was then found that the Fas antigen is a cel. membrane 
protein having a size of about 45 KD, and its amino acid sequence analysis has revealed that the Fas 

Z2Z£?V 10 *? ,am ? y ,°! TNF r6Cept0rS - addi « on ' a mouse Fa * a "ti9en gene was cloned 
(Watanabe-Fukunaga R. et al., J. Immunol., vol. 148, pp. 1274 - 1279, 1992), and the mRNA for Fas antigen 
was confirmed to be expressed in thymus, liver, lung, heart and ovary of the mouse 

After the cloning of the Fas antigen gene, a number of studies have been conducted and reported on 
the relat.onsh.p between the apoptosis mediated by Fas antigen and various diseases 

infec^wim iln? * ^ reP ° rted ** eXPreSSi ° n ° f FaS antiflen on T ce " membr ™ * induced upon 
infection with AIDS virus, suggesting a possibility that the apoptosis of T cells found in AIDS is a Fas 
antigen-mediated phenomenon (Nikkei Science, vol. 6. pp. 34-41, 1993) 

arfm ° 9 fT ara A 6t h3Ve ° bS8rVed that a P nenomen O" similar to fulminant hepatitis occurs upon 
administrate of Fas antibody to a mouse, and suggested a possibility of the occurrence of a Fas antigen- 

Z * a S d a a f25 S u.' n in ; ammatory lesi ° n of the fulminant hepatitis or the like (Nature, vol. 364 pp. 
806 - 809. 1993). H.ramatsu Y. et al. have reported that, in a patient suffering chronic type C hepatitis Fas 
antigen is frequently expressed in the inflammatory lesion of the liver where leukocyte infiltration is 
observed (Hepatology, vol. 19, pp. 1354 - 1359, 1994). 

In addition Watanabe-Fukunaga R. et al. have confirmed that a mutation in the Fas antigen gene is 
present ,n the Ipr mouse, which is one of autoimmune disease model animals and that the cells expressing 

^IT/! u' n i he Fa$ an,i " n " ne d0 " 0t under 9° the apoptosis (Nature, vol. 356, pp. 314 - 317 
1993). Watanabe-Fukunaga R. et al. have estimated that autoimmune disease-like symptoms are generated 
by the autoreactive T cells remaining in the body, that should have been removed from the body through 

the apoptosis. 7 y 

As described above, a number of studies have been reported on the relation between the Fas antigen 
and diseases. An unsolved question is whether or not there is a molecule (Fas ligand) that binds to the Fas 
antigen on the cell surface to induce the cell apoptosis, namely, a molecule that acts in a manner similar to 
the above described Fas antibody. 

Watanabe-Fukunaga R. et al. have presumed that, in a gld mouse which exhibits autoimmune disease- 
like symptoms, an abnormality should be present in a biological molecule which binds to Fas antigen, as in 
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the case of th Ipr mouse 

on zisszsz "^e^r*; a vs,** of T cei,s show a specific c ^ «*» 

have shown thaTa 1KJ^2!1 f? '■ ■ ' 9P ' 195 " 2 °°' 1993) - More "Crating, they 

s PC60-d10S ceS the \»2 * I TT™ ^ by m ° US peripheral b,ood 'vmphocytes (PBL) and 

' 5 a en p A a nT a ary * Pr9Sent inV9nti ° n is t0 provide the fie,d of medical care with a Fas liqand and its 
gene and a means for artrficially regulating apoptosis generated in the body 9 

W** shout, ui« IZ .il^e" 1 *" 08 CaMWe °' ^ '° F3S ""»» e " <° 

enhancemen of the apoptosis in the living body would be enab.ed when the Fas ligand is P S d 
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of apoptosis-related diseases, 
SUMMARY OF THE INVENTION 
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ube or mis ceil population. Also, the present inventors have conducted intensive studies with th« aim „> 
UKM.no a human Fas iigand suitab.e for use in pharmaceutical ^^TT^LZ n 

ZlnZ nt tl ! 89 96neS h3Ve Simi,ar se W°™s having a common partial sequence The 

lib 2 ? r P ' nVent,0n h3Ve 3180 identified the part of the *W that should b Tessary in 
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prog^ s e : s ° bieCtS ^ 3dVanta9eS ° f the Pr6Sent invention wi » apparent as the description 

>5 

BRIEF DESCRIPTION OF THE DRAWINGS 

pTlStJ: rUecl; 8 "" reSU ' tS ° f ,,0W Cyt0m6,ry ° f C0S " 7 Ce " S tra " S,0rmed -108, d10S-2 or 

° there?om 2 ^ nUC,e ° tlde SeqUe " Ce d ° n8 pTN24 " 15 and the amino acid sequence deduced 

there^om 3 *" C ' 0n9 pTN24 " 15 and the amino «W sequence deduced 

Fig. 4 shows the results of northern hybridization of d10S, d10S-2 and d10S-16 
Fig. 5 shows the results of northern hybridization of rat splenocytes and thymocytes. 
Fig. 6 shows the results of northern hybridization of rat tissues 

Fin' I ST" r U ' tS ° f immun °P reci P i tetion of COS-7 cells transformed with d10S-12 or P TN24-15 
F o' , ° f d1 ° S C6l,S Wh6n W4 and W19L are u *ed as target cells 

J^i^^^^^?C5^ , with pTN24 - 15 and cos - 7 cei,s trans - 

^^X^Xl^z?^ with PTN24 " 15 and cos - 7 cel,s 

dlOB^^.^^ - mFaS " FC °" Cyt ° t0XiC ° f C ° S - 7 Ce » S ^th 

Fig! 13 shows the results of SDS-polyacrylamide electrophoresis of purified Fas ligand 
Ha t fh°. WS ^ ? aC ? itV ° f PUri,i6d Fas ,i9and when W4 and W19L ^lls are used as target cells 
there'L ° nUCl80t ' de ° f P ' aSmid pBL ' hFL4H and the amino acid sequence deduced 

Fig. 1 6 shows the nucleotide sequence of human Fas ligand chromosomal gen - 
Fig. 7 shows the nucleotide sequence of human Fas ligand chromosomal gene' 
F,g. 8 shows the nucleotide sequence of human Fas ligand chromosomal gene.' 
Pig. 19 shows the nucleotide sequence in clone pBX-hFL1 . 
Fig. 20 shows the nucleotide sequence in clone pBX-hFL1 
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pBL?FLl1 g ^ ° f hFaS " FC 3nd mF3S " Fc °" Cytotoxici * ° f C °* transformed with 

therefrom 23 ^ *" mCl6 ° Me C '° ne pBL - MFLW4 and the "nino acid sequence deduced 

5 therein 24 Sh ° WS C '° ne pBL - MFLW4 and the ami ™ acid sequence deduced 

used^s targe , ! 0 c V ells Cyt0t0XiC **** * ^ Ce " S transformed with P Ep -MF<-W4F when WR19L and W4 are 

,n i^n f Cyt0, °u XiC 3CtiVity ° f C ° S C8,,S ,rans,orm ed with a plasmid containing Fas ligand cDNA 

70 isolated from gld mice when WR19L and W4 are used as target cells 

**■ nlinn 7 i$ 3 photofl ™P h Showin 9 the resu,ts of the western blotting in which antiserum 19-3 and human 
Fas ligand-expressing cells are used. 

F864 F ?'i?nH S h a Ph °l° 9r * ph * howln 8 th8 resu,ts of th * blotting in which a monoclonal antibody 

F864-5-1 and human Fas ligand-expressing cells are used. 

is Fig. 29 shows reactivity of monoclonal antibody F883-1-1 with a peptide. 

Fig. 30 shows apoptosis inhibiting activity of monoclonal antibody F883-1-1. 

Fig. 31 shows reactivity of monoclonal antibody F897-1-2 with peptide (3). 

Fig. 32 shows apoptosis inhibiting activity of monoclonal antibody F897-1-2 

so and W4 ar'e IZZSgJSt* * *" SUPematant « ^^lOTO when WC8 

and W4a 3 rt tZ^Z*^ * " ^ " C ° S ^™ WC8 

transplant Co/l/nSnTn ah ^ n » *• j Multe of the westem dotting of a culture supernatant of the 

iransrormant COS-1/pM1070 carried out under non-reducing condition 

25 ^ZtlSs^T^ 0 ^ T' tS ° f th6 W6Stem b ' 0ttin9 0f 3 cu,ture supernatant of the 
transtormant COS-1/pEX-hFL1 carried out under non-reducing condition. 

Fig. 37 shows apoptosis inhibiting activity of antisense oligomer A41. 
and A924 38 $ ' h ° WS aP ° Pt ° SiS inhibiti " 9 aCtivity of an «sense oligonucleotides A69, A184. A355, A505, A733 

30 Fig 39 shows cytotoxic activity of polypeptides ND38. ND40, ND41, ND42, ND43 and CD179 
respectively in culture supernatant. 

^ M i? S m 4 a °n!f, a , t Ph0t09raPh 4 Sh0V i; n9 * he r9$UltS ° f th6 W9Stern blotti "9 in which transformant JE5505 
(pM1068) and culture supernatant thereof are used. 

35 toMl^,,? 3 . Ph0t ° 9raph Sh0Win9 the resu,ts of the weste ™ blotting in which transformant JE5505 
35 (pM1069) and culture supernatant thereof are used. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is hereinafter described in further detail. 
40 First, the polypeptide according the first aspect of the present invention is described 

In the description of the present invention, the term, "polypeptide containing (or including) the amino 
acid sequence of formula X (or SEQ ID NO: X)" designates the polypeptide having the amino "cW 

added on either one or both of its N terminus and C terminus. w^"*' >y 

45 The term, -polypeptide having the amino acid sequence of formula X (or SEQ ID NO- X)" desionates 

the polypeptide having the amino acid sequence defined in formula X (or SEQ ID NO' X) 

The term, "Fas ligand" designates a substance provided with an activity to induce apoptosis of a Fas 

,h fl KnT Pre fr 9 c C8l, 1 Ap °P ,0Sis of the Fas antigen-expressing cells is estimated to have been induced by 

the b nd.ng of the Fas l.gand with the Fas antigen on the cell surface, which results in the transfer of the 
so apoptosis signal to the cell via the Fas antigen. oi me 

anting Hr a ti9 r n " " h** may ™ Y FaS antigen of anima ' ori 9 in includin 9 human Fas 

SSS'h? k , f " and ,H 0US9 FaS anti9en - thiS connecti ° n - amino acid sequence of human Fas 
antigen has been determined by Itoh. N. et a/., Cell. vol. 66. pp. 233-243. 1991. Amino acid sequence of 

« I™ 96 " h3S bee " determined b V Watanabe-Fukunaga, R. et a/, J. Immunol., vol. 148. pp. 1274- 

55 1279 1992. Amino acid sequence of rat Fas antigen has been determined by Kimura, K. et al. Biochem 
Biophys. Res. Commun., vol. 198. pp. 666-674, 1994. 

The polypeptides according to the first aspect of the present invention may include any one of the 
sequences defined in formulae 1 to 12. 
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The amino acid sequences defined in formula 1 to 4 are the amino acid sequences of the Fas liaands 
of human cell origin. The amino acid sequences defined in formulae 5 to 8 are the am*o add ^uel ces of 
the Fas hgands o« rat cel. origin. The amino acid sequences defined in formulae 9 toT^TJS^S 
sequences of the Fas ligands of mouse cell origin. 

5 bJeln^Zxr't fT" CeS d6,ined in f0rmUla9 4 ' * and 12 includes 311 the i^acellular, transmem- 
brane, and extracellular domains, and it is estimated that such polypeptides should exist in onanisms as 
cel. surface polypeptides. Therefore, production of polypeptides with such amino acid sequenceT woutd 
require purification of the polypeptides from the cells or tissue expressing such polypeptides 

, 0 r fi ,J~H 8X ! r T U,ar d0mai " ° f 3 Ce " SUrface P 0| yP e P« d e ^ often cleaved off the cell membrane to be 
w released mto the supernatant of the cell culture producing such polypeptide or into body fZs sucS as 

oolvoeotd ° d - ; n H 9 f n9ra1, PUrifiCati ° n ° f 3 P °' ypeptide is -"re efficient and produc to whe 4 

sSn t I"" < Th 3 c SUPema,ant ° r Urin9 C ° mpared 10 the P urificati0 " f ™ «k or a tissue The 
situation is the same for the Fas ligand. and purification of the extracellular domain of the Fas liaandls 
more productive than the purification of the entire Fas ligand 9 

15 of the Fas iZd! t?' *"* 5 "?l po,y P e P tides corresponding to such extracellu.ar domain 
the ce ii , 396 L S ' te ° f th8 F3S ' i9and 31 which ,he extracellular domain is separated from 

the cell membrane ,s not limited to any particular site, and the cleavage site may vary according to the 
cond,t.ons of the cell culture or proteases present inside or outside the cell. PreLZ Te Sacellu, ar 
2o doma ' ns h of *• Fas ligands are polypeptides having the amino acid sequences d^SS'fZStfZ 
20 1 which correspond to the extracellular domains of the human, rat. and mouse tJ^ZTTJ^ 
The a mino acid sequence of formula 3 corresponds to the sequence of from 103rd wSm^STL 
281st ammo acid residue from the N terminus in the amino acid sequence of formula The Z o Ju 

res Zrm ZZ 7 COrreSP °r 10 ^ S9qU6nCa ° f ,r ° m 10 ° th - in ° acid ^sidue to 278^ Tno id 
residue from the N terminus in the amino acid sequence of formula 8. The amino acid sequence of formula 

termTs IT ' ° "ST" °' fr0m 1 ° 1St am '' n ° 3Cid r6Sidue t0 279th ami "° «« ^££X?Z 
terminus in the amino acid sequence of formula 12. 

As is known in the art, in producing polypeptides by recombinant DNA technology amount of the 
polypeptide expressed, and hence, production efficiency would be higher when the po.ypepTplduced 
has a lower molecular weight. In addition, a polypeptide solely comprising the part requiredfor fts action 
oo would have an antigenicity lower than the polypeptides induding additional sequences F ^o e TZ 

SEE? °h in,ereSt 3 ' 0W m0l6CU,ar Wei9ht ' » WOUId be P° ssible to »« »• po^pSS^ZniK 
2r ! H T 9 an ° ther ^ t0 Pr ° vide the »»^»P*«» *Hh another activity or to bind It e 
polypeptide with an antibody to specify the target cell to which the polypeptide exerts ts Activity In Te 

3S ZT ^T' , th8re iS Pr ° Vided P°'yP e P tides hav *"9 the amino acW sequence define ^ b^fo mull ! 5 

There I Ll 7o Z -„T **" PM «» 8 " d ' 0W6r "K^^ZZ^ 

IZa ^TaZ T ' ' °" P0,ypeptides havi "9 amino acid sequences defined by 

^rzZn^l 1 ' 2 ' 5 ,' J" 9 10 respective| y ^Present parts of the amino acid sequences of the 
extracellular domain of the human, rat and mouse Fas ligands sequences or tne 

40 More illustratively, the amino acid sequences of formulae 1. 5 and 9 respectively represent the amino 

ilTaeTT^uT^ ,0rmUla9 2 ' 6 3nd 10 r6SpeCtiVe,y represent the amino acid sequences o 
formulae 3 7 and 11 wherein 41 ammo acid residues on their N terminus are missing. As demonstrated in 

« %1TS 6S ^ f0rmUla ! 1 3nd 2) havin9 the amino acid fences of fSa 

45 wherein 42 or 41 ammo acd residues on the N terminus are missing still have the apootosis-inducina 

activity. The polypeptides having the amino acid sequences of formula 3 wherein 40 38 or wTmmo acid 

residues on the N terminus are missing also have the apoptosis-inducing activity 

!hn W f the " '" dicated that the ar "ino acid sequence in the downstream from the 43rd amino acid residue 
so SI bvT T ^ivity, and a polypeptide including such critical sequenctas 

Arrnrln, y 1 , ' 5 7 9 " ' Part ° f itS sequence woM have *• apoptosis-inducing^ activity 

acid ^1 h PO,ypeptldeS °! ,h9 Pr9Sent inVenti0n may be Characterized by L inclusion of L am no 
acid sequence defined by formula 1 , 5 or 9. 

amin? I?h« yPePtideS f a f CCOrdin9 * * 9 fifSt 3SpeCt ° f the present invention - ** Polypeptides having the 
« nZ h S6qUenC9 ° f f ° rmula 3 responding to the extracellular domain of the Fas ligand of human 
55 ongm wherein ammo acd residues of a number selected from 1 to 42 on the N terminus are missing are 

favorable ,n view of their lower antigenicity for human in comparison with Fas ligands of anTmauSand 

cutre lt**Vl e "J" 9 l0W6r m ° ,9CU,ar Wei9ht SuCh P0lyP9ptides can *° b. cZSd^SmS 
culture supernatant when they are expressed with a suitable signal peptide by a transformant. In particular 
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the polypeptides having the amino acid sequence of formula 3 wherein 40 or 34 amino acid residues on the 
N terminus are missing is favorable in view of its high activity. 

In general, depending on the difference in species and individuals, mutation of amino acid sequence 
sometimes occurs in prot in without spoiling its basic function. The term "mutation of amino acid 

5 sequence" as used herein means deletion of one or more amino acid residues from an amino acid 
sequence or their substitution by other amino acid residues and insertion or addition of one or more amino 
acid residues into or to optional sites of the amino acid sequence. Such a mutation can be introduced 
artificially by means of genetic engineering techniques. 

In consequence, polypeptides having other amino acid sequences, for example, having derivatives of 

w any one of the aforementioned amino acid sequences represented by the formulae 1 to 12 in which 
mutation of amino acid sequence occurred at one or more optional positions, are also included in the 
polypeptide of the present invention, provided that these polypeptide are possessed of similar properties of 
the polypeptide of the present invention. 

In general, DNA molecules which encode polypeptide having the same function show mutual homology 

75 and hybridize each other in many cases. Diversity of amino acid sequences also occurs in many cases 
within such a range that DNA molecules encoding them can be hybridized each other. For example, as will 
be described later in EXAMPLES, DNA fragments which encode amino acid sequences of the aforemen- 
tioned formulae 3 and 11 can hybridize with a DNA fragment which encodes amino acid sequences of the 
aforementioned formula 7. In addition, the Fas ligand which contains the amino acid sequence of the 
- 20 formula 3 can bind not only to human Fas antigen but also to mouse Fas antigen. Also, the Fas ligand 
which contains the amino acid sequence of the formula 7 can bind not only to rat Fas antigen but also to 
mouse Fas antigen. The Fas ligand which contains the amino acid sequence of the formula 11 can bind not 
only to mouse Fas antigen but also to human Fas antigen. Thus, it is considered that polypeptides having 
amino acid sequences encoded by mutually hybridizable DNA fragments have substantially the same 

25 function. In consequence, the novel polypeptide of the present invention characterized in that it contains an 
amino acid sequence encoded by a nucleotide sequence that hybridizes with a nucleotide sequence 
complementary to any one of the nucleotide sequences coding for the aforementioned amino acid 
sequences of formulae 1 to 12, preferably, formulae 1, 5, or 9. 

In addition to the above mentioned features, the novel polypeptide of the present invention is preferably 

30 characterized in that it binds to at least one selected from the group consisting of human Fas antigens, rat 
Fas antigens and mouse Fas antigens, and more preferably, it shows an activity to induce apoptosis in Fas 
antigen-expressing cells. 

Next, the polypeptide according to the second aspect of the present invention is described. 

The polypeptide according to the second aspect of the present invention may comprise a fragment of a 

35 Fas ligand, or a fusion product of a plurality of the same or different fragments of the Fas ligand. Such 
polypeptide may preferably have a part of the amino acid sequence defined by any one of formulae 4, 8 
and 12, and such polypeptide may be fused in an arbitrary order to constitute fusion polypeptides. 

The polypeptide having a part of the amino acid sequence defined by formula 4, 8 or 12 may have any 
desired length. The polypeptide, however, may preferably have a length of 5 or more amino acid residues, 

40 and more preferably, a length of 10 or more amino acid residues to enable the inclusion the characteristic 
part of the amino acid sequence defined by formula 4, 8 or 12. 

The polypeptide according to the second aspect of the present invention may be either capable or 
incapable of binding with the Fas antigen. Of the polypeptides according to the second aspect of the 
present invention, those capable of binding with the Fas antigen, but incapable of inducing the apoptosis, 

45 may be used as a substance that competitively acts against the Fas ligand in an organism, and such 
polypeptides may be administered for the purpose artificially inhibiting the apoptosis. As demonstrated in 
the Example, the polypeptide according to the second aspect of the present invention may be used as an 
antigen in producing an antibody against the polypeptide of the first aspect of the invention, irrespective of 
the presence or the absence of the binding ability with the Fas antigen or the apoptosis-inducing activity. 

so As described above, the polypeptide according to the second aspect of the present invention may 
comprise a fusion of two or more polypeptides each having the amino acid sequence which is a part of the 
amino acid sequence defined by formula 4, 8 or 12, which has been fused in an arbitrary order. Exemplary 
such fusion polypeptides include, a fusion of two polypeptides each having the amino acid sequence which 
is a part of the amino acid sequence defined by formula 4; and a fusion of a polypeptide having the amino 

55 acid sequence which is a part of the amino acid sequence defined by formula 4 with a polypeptide having 
the amino acid sequence which is a part of the amino acid sequence defined by formula 8 or 12. A 
preferred example are the polypeptide comprising the amino acid sequence of from 50th amino acid 
residue to 179th amino acid residue from the N terminus in the amino acid sequence defined by formula 3 
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Jin " term ' nus ° f ^Polypeptide comprising the amino acid sequence of from 1st amino acid 
esidue to 49th ammo ac.d residue from the N terminus in the amino acid sequence defined by formula 7 or 
IcJ^Th P ° ,ypeptideS m chimera Polypeptides of the Fas ligand of human origin with the Fas 

, Sl° It T ^ ° n9m - r9Spective| y- Such f" 5 ' 0 " Polypeptides ar expected to have the apoptosis- 
5 inducing activity on Fas antigen-expressing cells. 

li oa t 1 T n h n e ,h« S n n Mr 0,yPePti< ! e ? deSCnbed 3b0Ve may be produced with recombinant DNA technology by 
ligating the DNAs respectively coding for the polypeptide components to produce a DNA coding for the 

sulthS 'r d ' ,ntr f U f Cin9 < he thus ? roduced DNA ■ Citable expression vector to transform a 
io sujernatant ° 9 * ^ ' i9and ° f '' n,8reSt fr ° m the transforma "t cells or the culture 

nr J^nT polyDe P tide . accordin 9 to *e first and the second aspect of the present invention may have 
or may not have sugar chain. 1 

Each of the amino acid sequences represented by the aforementioned formulae 4 and 8 contains 4 
sites to which a sugar chain can be added (N-glycosylation sites). That is, amino acid residues of the 

uTZ 1 6 ^o 78 J 84 t0 m ' 250 ,0 252 3nd 260 t0 262 in the formula 4 and *™ * the positions 1 16 to 
h« '1 ?n h t0 ? and 257 t0 259 the f0rmula 8 corres PO"d to the N-glycosylation sites. Also. 

If thTTcr S ^ U f n ^„° ? aforementioned formu,a 12 "as 5 N-glycosylation sites (amino acid residues 

of the positions 117 to 119, 131 to 133, 182 to 184, 248 to 250 and 258 to 260) 

on »n ] " C0 ™ eque " ce - addition of su 9 ar ^ains to such polypeptides may occur when they are produced by 
20 amma cells or by means of genetic engineering techniques using eucaryotic cells such as of yeast and 
animals as the host. On the other hand, the novel polypeptide does not have a sugar chain when produced 
bymeans of genetic engineering techniques using procaryotic cells such as of Escherichia coli as the 

2S the fll^Zf r S6nC ! th8 abSenC8 ° f additi0na ' SU9ar chains ' the Propeptides according to 

orLurl L T? ^ Pr6Sent inVen,i ° n 3X9 USeful ' and ma * be used as *e antigen in 

producng the antibody according to the ninth aspect of the present invention, or in screening the 
substances that would bind to such polypeptides. 

The novel polypeptide of the first and the second aspects of the present invention may be produced by 
any method. For example, it may be chemically synthesized using a peptide synthesizer (e.g., Peptide 

olntr; *° ; Per f ki :; E, r: Japan) or purified from tissues - ce,,s ° r ^ ***■<* *«™ J 

ZT* fTJ*" • ^ b ° dy " UidS ° f huma " and animals include blood - urine and *e Useful cells 
may be seated optionally from those which are capable of producing the novel polypeptide of the present 

ZlTm h eXam ? e ; C H e ", S C3Pab,e ° f 6XPreSSin9 tHe n0V8 ' P0 ' ypeptide of the Pre S ent P invention7rhTgh 

3S th^nhtH 7 be , Sel8C K ted ,rom splenocytes, thymocytes, lymphocytes and established cell lines thereof, 

35 through their analysis by northern blotting, western blotting and the like 

If necessary, production of the polypeptide may be induced by stimulating the cells with one or more 
appropnate stimulating agent selected from PMA (phorbol myristate acetate), ionomycin, PHA 
(phytohemagglutinin). ConA (concanavalin A). IL-2 (interleukin-2) and the like. Thereafter, the protein of 
interest is punfted from the cells or a culture supernatant of the cells. Its purification may be carried out 

40 through an appropnate combination of usually used polypeptide purification steps such as concentration 
vanous types of chromatography, salting out and the like, making use of the affinity of the polypeptide for 
Fas antigen or its cytotoxicity on Fas antigen-expressing cells as a marker. A preferred example of the 
purification method will be described later in relation to the eighth aspect of the present invention 

« whn-« ^ever. the novel polypeptide may be produced by means of genetic engineering 

k 8 f ° rm ° f 3 r9C0mbinant Polypeptide in view of its purity. In order to obtain the novel 
nni 0 P8 nMA 9 /r e fu"l 98netiC en 9 ineerin 9 techniques, appropriate host cells are transformed with the 
novel DNA of the third aspect of the present invention or the recombinant DNA molecule of the fourth 
aspect of the present invention, both of which will be described later, and the thus obtained transformant is 
cultured to recover the culture mixture with the transformant from which the polypeptide of interest is 
so subsequently purified. The novel polypeptide may also be produced by another genetic engineering means 

^in? i 11 ,7/ f V h8 recombinant DNA m ° te 'ule by employing a cell-free synthesis method 
(Sambrook J. et al., Molecular Cloning 2nd. ed., 1989). 

A preferred example of the process for the production of the novel polypeptide of the present invention 
by means of genetic engineering techniques will be described later in relation to the seventh aspect of the 
55 present invention. K 

Recent advance in protein engineering techniques has made possible to bind polypeptide to high 
molecular compounds such as polyethylene glycol, styrene-maleic acid copolymer, dextran pyran 
copolymer, polylysine and the like, as well as to natural high molecular compounds such as polysac- 
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chandes. polypeptides and the like, physiologically active substances such as hormones and inorganic 
compounds such as magnetite and the like (see for example, Proc. Natl. Acad. Sci USA vol 84 pp 1487 
- 1 491 . 1 981 , and Biochemistry, vol. 28, pp. 661 9 - 6624, 1 989). 

An example of the binding method of polypeptide to polyethylene glycol is described briefly in the 
following. Firstly, a polypeptide of interest is dissolved in a buffer solution having a basic pH value within 
such a range that activity of the polypeptide is not spoiled. The thus prepared solution is mixed with an 
activated polyethylene glycol such as methoxypolyethylene glycol succinimidyl succinate to react with each 
other at room temperature for a certain period of time. Thereafter, a fraction having the activity of the 
polypeptide is collected by gel filtration or the like means. 

The novel polypeptide of 1st and second aspect of the present invention can also be modified in such a 
manner through a combination of known techniques. In consequence, the novel polypeptide of the first and 
second aspects of the present invention also include those which received such modifications. 

It is generally known that polypeptides often take the form of multimer by covalent bonding or non- 
covalent bonding in an organism or in a culture medium. Such multimer is formed by the binding of the 
polypeptides of the same type or different types. For example, TNF has been known to form a trimer, and 
actibin has been known to form a dimer. 

The polypeptide according to the first and the second aspect of the present invention may be present 
either in the form of a monomer or a multimer. For example, the polypeptide of the present invention having 
the amino acid sequence defined by any one of formulae 1 to 12 may take the form of a trimer by bindina 
with each other. s 

The polypeptide according to the first and the second aspect of the invention may be used for 
regulating the apoptosis induced in a living body. 

For example, the polypeptide of the present invention which typically has an amino acid sequence 
defined by any one of formulae 1 to 12, and which is capable of binding with the Fas antigen to induce the 
apoptosis may be used for treating a cancer that have acquired carcinostatic resistance. Alternatively, the 
polypeptide of the present invention may be used for treating an early stage AIDS by inducing apoptosis of 
the HIV infected cells. Such treatments should constitute a new series treatments in the field of medicine 

Of the polypeptides according to the second aspect of the present invention, those which are capable 
of binding with the Fas antigen, but incapable of inducing the apoptosis, may be used for preventing the 
apoptosis of cells such as hepatocytes to thereby prevent a rapid decrease in the number of cells that 
constitute the organs critical for the patients such as liver, and hence, to prevent a rapid dysfunction of such 
organs, for example, in the case of hepatitis. 

The polypeptides of the present invention may produced into medicaments in the form of, for example 
an injection, a tablet, a capsule, a suppository, a spray, an ointment, a cataplam, or eye drops in 
accordance with any of the conventional methods used for producing polypeptide-containing medicaments 
For example, a medicament containing the polypeptide of the present invention as its effective ingredient in 
the form of an injection may be prepared by filling an ampul with a solution of the polypeptide that has 
been prepared under aseptic conditions, and lyophilizing the solution. The injection may additionally contain 
pharmaceutical^ acceptable additives such as a stabilizer. The thus prepared injection can be dissolved in 
distilled water of injection purpose before the intravenous or topical administration. Of the polypeptides 
according to the present invention, those which are most suitable for use as an effective ingredient in a 
medicament are the polypeptides having a low antigenicity for human such as the polypeptides containing 
the amino acid sequence defined by any one of formulae 1 to 4 or a fragment thereof, and in particular 
those defined by formulae 1 and 4, or a fragment thereof. 

The novel polypeptide of the present invention can be used by setting its administration method and 
dose depending on the age and sex of each patient and the kind and degree of each disease. In other 
words, it may be used in a dose which is effective in controlling apoptosis and hence in improving morbid 
states, by selecting a proper route of administration from oral administration and parenteral administration 
such as inhalation, percutaneous absorption, ophthalmic administration, vaginal administration, intraarticular 
injection, rectal administration, intravenous injection, topical application, intramuscular injection, subcutane- 
ous injection, intraperitoneal administration and the like. 

Also, the polypeptides according to the first or the second aspect of the invention may be used for 
preparing an antibody by immunizing an animal such as rabbit with the polypeptide of the present invention. 
Preparation of the antibody will be set forth in the description of the ninth aspect of the present invention. 
The resulting antibody may be used for staining tissues or cells, or for preparing an affinity column adapted 
for use in purifying the polypeptide of the present invention. 

Next, the DNA according to the third aspect of the present invention is described. 
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In the description of the present invention, the term, "a DNA containing (or including) the nucleotide 

2T? f 1 b v y /°^S Y ( ° r SE ° 10 N ° : Y) " deSi9nat6S 3 DNA havi "9 th ° nucfeo ide seque 2 
defmed by formula Y (or SEQ ID NO: Y) optionally having at least one nucleotide added on one or both of 
.ts 3 and 5 ends. The nucleotide add d is not limited to any particular type so long as such addition of the 
5 nucleotide does not result in a frame shift. Exemplary sequences added include a link r sequence 
term.nat.on codon sequence, a nucleotide sequences coding for signal peptide or other polypeptide a 

TheTrm 55 J" ° " * ** the PUrpOSe ° f increasi "3 ,he Section sensitivity 

n? A T". A 9 nucleot,de sequence defined by formula Y (or SEQ ID NO: Y)" designates the 
DNA substant.ally represented by the nucleotide sequence defined by formula Y (or SEQ ID NO- Y) 

70 code?Fas ( |ig 9 and NA * ^ ° f inC ' UdeS Wh °' e ° r 3 part of DNA which 

The novel DNA of the third aspect of the present invention is characterized in that it contains a 

invention 6 SeqUef1Ce ^ en °° deS " 0Vel P ° lypeptide of the first or the seco "d aspect of the present 
'5 That is the novel DNA of the present invention preferably contains a nucleotide sequence which 

Spmni f? !o Par * ° f any 006 ° f th9 ami "° acid se( l uenc8 s * the aforementioned formulae. 1 to 12 

(vtU IU IMU; 1 TO 12). 

Since it is known that 1 to 6 amino acid-encoding DNA triplets are present for each amino acid, the 
nucleot.de sequence which encodes any one of the amino acid sequences of the aforementioned formulae 

1 in 0 ! °n°M! kin<3 ' 10 conse( > U9nce ' 311 DNA foments comprising any kind of sequence are 
included ,n the novel DNA fragment of the present invention, provided that they contain a nucleotide 

SaTlto ?2. * * *"* * ^ * "* ° f amin ° 3Cid SequenC6S ° f the af °™™tioned 

« . « w°? Prefe , rab ' y : the novel DNA fra 9™"t °f present invention is a fragment which contains at least 
?3 to 24) 3 " sequence represented by any one of the formulae 13 to 24 disclosed (SEQ ID NOS: 

The nucleotide sequences represented by the formulae 16, 20, and 24 encode the amino acid 
sequences.represented by the formulae 4, 8. and 12, respectively. The nucleotide sequences represented 
by the formulae 15, 19, and 23 encode the amino acid sequences represented by the formulae 3, 7. and 11 
oo respect.vely wh.ch are the extracellular regions of human, rat and mouse Fas ligand represented by the 
ammo acid sequences of the formulae 4, 8. and 12, respectively. The nucleotide sequences represented by 
the formulae 13, 14, 17, 18, 21, and 22 encode the amino acid sequences represented by the formulae 1, 2 

tl Tk a ? Sh0rt6r amin ° add sec > uences *an that of the polypeptides of the extraceliula 

regions of human, rat and mouse Fas ligand. 

35 , h J? 6 Tf ° NA fra9ment of the P resent invention may be either cDNA or chromosomal DNA, provided 
that ,t ,nc udes nucleotide sequences which encodes the novel polypeptide of the first and the second 
aspects of he present invention. As an example of such a type of chromosomal DNA, a nucleotide 
sequence of chromosomal DNA which contains a part of the aforementioned nucleotide sequence of 
formula 13 or 16 .s shown in Figs. 16 to 18. It is desirable however that the novel DNA fragment of the 
present invention is cDNA. because it can be handled easily in carrying out genetic engineering techniques 
such as the easiness to introduce it into a vector. 

The DNA of the present invention is useful to produce the novel polypeptide of the first or the second 
aspect of the present invention by the recombinant DNA technique. The DNA of the present invention can 
be inserted ,nto the vector containing an appropriate nucleotide sequence for expressing the polypeptides 
of the present nvention such as promoter sequence, then, the thus obtained vector may be used to 
transformabon of an appropriate host cell to produce the polypeptide of the first or the second aspect of the 
fherJo" ' nVent ' 0n ' P ° lypeptide Ca " b9 recovered fra m the transformant or the culture supernatant 

As will be described in Examples, Fas ligand, namely, the polypeptides having the activity inducing 
apoptos.s can be obtained from the culture supernatant of the transformant transformed with a recombinant 
DNA molecule which contain the DNA having the sequence represented by the formulae 16, 20 and 24 

The DNA having the nucleotide sequences represented by the formulae 13, 14, 15 17 18 19 21 22 
23 are useful to obtain low molecular Fas ligands. The DNAs code the amino acid sequences represented 
by the formulae 1, 2, 3, 5, 6, 7, 9, 10, 11 which are the amino acid sequences of a part or whole the 
extracellular region of Fas ligand. When the DNA is bound to the downstream of a nucleotide sequence 
encoding an appropriate signal peptide to be expressed by a transformant the polypeptide of the present 
.nvent.on coded by the DNA can be obtained from the culture supernatant of the transformant 
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14 15 17 18 21 22 21 ,i„ 7 , t 8 lhe . nude0 "» sequences represented by the formulae 13. 
oui t, ,. .''enoi^g 8 8,50 USe ""' ^ " " m **" te "« -=» * « easi,, in carrying 

and 28 As demonstrated in the Examples, the nucleotide sequences of SEQ ID NOS 27 25 ^' p« a 

sequence of SEQ ID NOS^7 25 and ?ft^ ^ h 3e QUe ncos coding for the Fas ligand. The nucleotide 
respectively, S Iheir Sequences * mC,Ude *" ° M6e ° f ,0rmu,ae 16 ' 20 - * 

NOS 1 ^"^ 6 ^arS^* ^ 3 P , art0f ^ nUC,e ° tide SeqU6nCe d6,ined in an * «• * SEQ ID 
^. ■ ^ 5 an ° 28 ' or a DNA c| 0"ed from an appropriate DNA library 

s~2r~9~ 

regions „i„ a DNA cleal a °*esL". e"p STZZ^TZt iT'T" ? **" 

nun^ « bS effeCted by labe,i " 9 a DNA fra 9 ment con te'n'"9 entire portion or a part of the 

nucleot.de sequence of any one of the aforementioned formulae 13 to 24 and SEQ ID NOS 27, 25 and 28 
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with P or the like and then carrying out screening from any cDNA library using the labeled DNA fraoment 
as a probe in accordance with known methods (for example, see Maniatis T. et al tTcuZ cZo a 
Laboratory Manual, Cold Spring Harbor Laboratory, New York 1982) Molecular Clomng, a 

a g.^^ rss z^™ obtained by pcr (poiymerase chain 

That is, the novel DNA of the present invention can be obtained by preparing sense and antisense 

,o WsVTZ S y ° H ° f ^ nUCl90ti ? S9qUenC9S ° f ^ af — t-ned formufae 1 3 to 24 or SEQ S 
■/•„./' m , f, Carry ' ng ° Ut PCR USing any DNA librarv in accordance with any known method 
^y 66 M ' Chael AJ ' 6t PCR Pr ° tOCO,S - a Guide <° M ^s an. Applications, A^aZc P°ess 

*a ° f ° N f " brary C3n be US6d in the aforementioned various methods, provided that it contains 

JS TJZ f a9ment ° f th6 PreS0nt inventi0n ' SUCh as a commerciariy available DNA .Wary or cDNA I Z y 
15 prepared from appropriate cells which contain the DNA and in suitable to obtain a cDNA litary n 
accordance with a known method (c.f. Sambrook J. et al., Molecular Cloning, a L^tS^S^lS 
ed., Cold Spring Harbor Laboratory, New York, 1989). *w*iory Manual, dnd. 

RNA W «n n 3 ° NA n H C ! e ° tide S6qUenCe iS Pr ° Vided ' an RNA se * uence and th ° complementary DNA and 
,„ ™ A , 9 ? f 9 determined automatically. In consequence, an RNA sequence which corresponds Vo tie 
20 DNA fragment of the third aspect of the present invention and a DNA and RNA fragment Sg a sequence 

S^Jl^Z^ ° f «" °< - — -ntionlre a,so pro^byT 

• s tra IZZS E-E or may ,orm 3 doub,e ' 

25 The novel DNA may also be labeled with an enzyme such as horseradish peroxidase (HRPOl a 
rad.oact.ve .sotope, a fluorescent material, a chemiluminescent material or the like peroxldase < HRP0 >' a 

nnKn^ t H° Ve f '.? NA ° f ** pr6Sent invention can be used for the lar 9e *=ale production of the novel 
polypept.de of the first and the second aspects of the present invention. An example of tr»^roW*?S 

30 .'a e d ?re,atn * m * n « U5e of the novel wiH be desolbed 

30 later ,n relat on to the seventh aspect of the present invention. The novel DNA can also be used for the 
inspect™ of the expression condition of the novel protein of the first or the second Ze^^ XZ 
.nvent.on ,n fssues, by labeling the fragment with the enzyme or the like as described above By 7on7rZ 
expression quantity of the novel protein of the first or the second aspect of the fn^ZSl^!^ 
mak.ng use of the novel DNA, cells and culture condition of the cells suitable for use in hTpTducSon " 
35 the novel protein o the first or the second aspect of the present invention can be determined 

m „„ A l , ° f the Present invention can be used in ,he 9ene therapy of diseases in which the 

mechanism of apo P tos.s is deleted hereditarily, such as autoimmune diseases and the like by infroduc ng 
the DNA fragment into cells of the living body. introducing 

n H , \ additi0n ' if iS PdSSible 3180 t0 deve,op an antisense Pharmaceutical preparation based on the 
40 nucleotide sequence contained in the novel DNA of the present invention for use in the regulation of Se 

SrusVo a n 5 o? and !" I? ,,Vin9 ^ * " " P ° SSib,e 10 expression o^" » and 

one of^hTnlrnt h 9 ° nU 60t,de °I I d8riVatiVe ,her60f WhiCh COntains 3 se ^ ence com P .ementary to any 
one of the nucleot.de sequences of the aforementioned formulae 13 to 24 or SEQ ID NOS- 25 27 and 28 

« Sat oTtoth I ,h Pr ° dUCti r h 0f antisense Pharmaceutica. preparations wi.l be described late; fn detail in 
45 relation to the tenth aspect of the present invention. 

Next, a recombinant DNA molecule as a fourth aspect of the present invention is described 

mr,i^L reC h° m h I 1 ° NA m ° leCUle ° f th6 f ° Urth aspect of the present inve "«°" is a recombinant DNA 
molecule wh.ch ,s characterized in that it contains the aforementioned novel DNA of the third aspeS of the 
present invention. The recombinant DNA molecule of the present invention may have a y fo m such as 
sed lr T " 6 StmCtUre ' AIS0 ' *• r6C0mbinant DNA molecu,e * tne P*~« invenZ may be 

aspect of ^ he3se 9 nt : TT^' * T * M «*" *• n ° Ve ' P ° ,ypeptide 0f the first and th ° ^°nd 
aspects of the p esent .nvention is produced or when the novel DNA of the third aspect of the present 

invention is amplified and produced in a large quantity P 
55 other ISS?' reCOmbinan ! DNA molecute of the ^ aspect of the present invention may contain 

Examoes off -T™ i™^™ 0 " * ** n0Vel ° NA ° f the third aspect of the ^ '^n-on- 
froZlr „ J r, e0t ' de S6qUenCe " 88 US8d h9rein inc,ude an enhancer ""Ceotide sequence, a 

Zoo^^T S8qUenCe ' V 1 ' 13030 " 19 bindin9 Sequence ' a nuc,eotide S °W°™ which is used for the 
purpose of ampl.fy.ng copy numbers, a nucleotide sequence which encodes a signal peptide a nucleotide 
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. gene ,„ addition „ ^ ,Z, D 2 " o,'!"'" 8 "' f " aS ' " rePliCa "° n °" Si " ™ d a 

Manual, 2nd. ed., Cold Spring Harbor Laboratory New York iqfl<N Thaf ic * hma * 4 , wy 
Next a transformant as a fifth aspect of the present invention is described 

be eZZTl of 9 l°T' ° NA ° f th9 thifd aSp6Ct ° f the Present inventi °" "*> host cel.s can 

De effected by any of the known methods such as electroporation, protoplast method alkali metal mimrf 

host a*. the ,e Su lt,„g transformant produces the novel polypeptide ot the first and L seeon o^soects "2 
i'StZrp^reX' 8 *~ - * - «" «» «^e' 

. Next another transformant as a sixth aspect of the present invention is described 

mierooroan.sm US ed as the host. ,n ,h,s case, i, „ necessary ,„ select . re<Lb!n« 0^1,^ 
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suits the host. In other words, said recombinant DNA molecule should be obtained by introducing the novel 
DNA fragment of the third aspect of the present invention into a vector which suits the host. Also said 
recombinant DNA molecule should have a promoter, a nucleotide sequence encoding a signal peptide a 
marker gene and the like which suit the host. Examples of preferred combination of vectors and hosts 
5 include PUC118 with E. coli, pEF-BOS with COS cells or CHO cells, Yac with yeast and AcNPV with Sf 
cells [see Mken Igaku (Experimental Medicine) supplement, Idenshi Kogaku (Gene engineering) Hand 
Book, March 20, 1991, Yohdo-sha), 

Similar to the case of the preparation of the transformant of the fifth aspect of the present invention 
introduction of the recombinant DNA molecule of the fourth aspect of the present invention into host cells 
/o can be effected by any of the known methods such as electroporation, protoplast method, alkali metal 
method, calcium phosphate precipitation, DEAE dextran method, microinjection, and a method in which 
virus particles are used [see Jikken Igaku (Experimental Medicine) supplement, Idenshi Kogaku (Gene 
engineering; Hand Book, March 20, 1991, Yohdo-sha). 

The host to be transformed may be either procaryotic or eucaryotic cells. Typical examples of 
75 procaryotic cells include those of Escherichia coli and Bacillus subtilis. Typical examples of eucaryotic 
cells include mammalian cells such as CHO cells, HeLa cells, COS cells, Namalwa cells and the like, insect 
cells such as Sf cells and the like and yeast cells. 

The transformant of the sixth aspect of the present invention may be obtained by transforming any type 
of cells, but preferably E. coli, mammalian cells or yeast. As mammalian cells, a dhfr deletion mutant of 
CHO cells is preferred because of its ability to increase gene copy numbers. With regard to yeast cells, a 
strain belonging to the genus Pichia is preferred in view of the high expression and secretion quantity of 
exogenous polypeptide. 

The transformant of the sixth aspect of the present invention can be used for the purpose of obtaining 
the novel DNA fragment of the third aspect of the present invention in a large quantity and producing the 
25 novel polypeptide of the first and the second aspects of the present invention. 

Said transformant may be used for any purpose, but preferably for the production of the novel 
polypeptide of the present invention. 

In other words, a preferred transformant of the present invention is a transfromant which produce the 
novel polypeptide of the first or the second aspect of the present invention. 

More preferably, the transformant of the present invention is a transformant which secretes the novel 
polypeptide into culture medium. 

The transformant capable to express and secrete the polypeptide of the present invention can be 
obtained by transforming host cells with a recombinant DNA molecule which comprises the novel DNA of 
the third aspect of the present invention and a signal peptide-encoding sequence linked to the 5'-end of the 
35 DNA fragment. 

Preferred example of the transformant of the present invention is an E. coli strain transformed with a 
recombinant DNA molecule which contains, in a DNA molecule capable of functioning as a vector, at least a 
replication origin, a promoter that functions in E. coli cells, a marker gene, a nucleotide sequence that 
encodes a signal peptide such as of E. coli alkaline phosphatase or the like and the novel DNA fragment of 
the third aspect of the present invention. Another preferred example of the transformant of the present 
invention is a mammalian cell strain transformed with a recombinant DNA molecule which contains, in a 
DNA molecule capable of functioning as a vector, at least a marker gene, adenylation site, a promoter that 
functions in mammalian cells and the novel DNA fragment of the third aspect of the present invention. Also 
preferred as the transformant of the present invention is a strain of yeast belonging to the genus Pichia 
transformed with a recombinant DNA molecule which contains, in a DNA molecule capable of functioning as 
a vector, at least an AOX1 promoter, a marker gene and the novel DNA fragment of the third aspect of the 
present invention. 

Next, a production process as a seventh aspect of the present invention is described. 
The production process of the seventh aspect of the present invention is a process for the production of 
the novel polypeptide of the first aspect of the present invention, which is characterized in that the 
transformant of the fifth or sixth aspect of the present invention is used. Method for the preparation of the 
transformant was already described. 

According to the production process, the transformant of the fifth or sixth aspect of the present 
invention is firstly cultured. In this step, amplification and expression-induction of the gene of interest are 
carried out as occasion demands. Next, the resulting culture mixture is recovered to purify the novel 
polypeptide of the present invention by carrying out concentration, solubilization, dialysis, various types of 
chromatography and the like. 
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Host to be transformed for use in this production process are not particularly limited. However, a 
preferred transformant may be obtained by transforming host selected from mammalian cells such as CHO 
cells and the like, yeast and E. coli. 

Culturing of the transformant can be carried out in the usual way with r ference to various published 
papers and books (e.g., "Biseibutsu Jikken-ho" (Microbial Experiments), Japanese Biochemical Society, 
Tokyo Kagaku Dojin, 1992). Methods and necessity for the amplification and expression-induction of the 
gene vary depending on the kind of host and the promoter to be used. For example, the induction may be 
effected with 3b-indoleacrylic acid when the promoter is trp promoter, with dexamethasone in the case of 
MMTV promoter or with methanol in the case of AOX1 promoter. 

On the other hand, when the host is dhfr CHO cells and the vector to be used in the transformation 
containing dhfr* , the gene of interest can be amplified by treating the transformant with methotrexate. 

Examples of the culturing and expression induction are shown below when E. coli, CHO cells or a yeast 
strain belonging to the genus Pichia are used as the host of each transformant. 

In the case of an E. coli strain transformed with a recombinant DNA molecule which contains trp 
promoter, cells are pre-cultured in L-broth, inoculated into M9-CA medium in a 1/50 volume and then 
cultured at 37 °C. When the OD550 value of the medium reaches 1 to 4 several hours after commencement 
of the culturing (namely logarithmic growth phase), 3b-indoleacrylic acid is added to a final concentration of 
10 ug/ml to effect expression-induction. By continuing the culturing for about 1 to 2 days, a culture mixture 
containing the polypeptide of interest is obtained. 

When a Pichia strain transformed with a recombinant DNA molecule which contains AOX1 promoter is 
used, the yeast cells are pre-cultured in BMGY medium for about 2 days and, after medium exchange, 
methanol is added to effect expression induction. By continuing the culturing at 30 *C for about 2 days, a 
culture mixture containing the polypeptide of interest is obtained. 

In the case of a transformant of mammalian cells such as CHO cells or the like transformed with an 
expression plasmid which contains an elongation factor promoter, the transformant is cultured in D-MEM 
(Dulbecco's modified Eagle's Medium) containing 10% fetal bovine serum. The cells are inoculated in a 
density of about 5 x 10 4 cells/ml and cultured at 37 *C in an atmosphere of 5% C0 2 /95% air. When the 
cells become- confluent generally after 2 to 3 days of the culturing, the medium is exchanged with serum- 
free DMEM. By continuing the culturing for 2 to 3 days, a culture mixture containing the polypeptide of 
interest is obtained. When productivity of the polypeptide of interest is low, it is possible to increase the 
productivity in the aforementioned manner by using dhfr CHO cells and amplifying the gene with 
methotrexate. 

According to the seventh aspect of the present invention, the term "culture mixture" means a culture 
supernatant or a cell. That is, when the transformant secretes the polypeptide of interest into the 
extracellular milieu, the novel polypeptide of interest of the first and second aspects of the present invention 
is recovered and purified from the culture supernatant. 

On the other hand, when the novel polypeptide is accumulated in the host cells, the cells are disrupted 
by lysozyme treatment, surfactant treatment, freezing-thawing, pressurization or the like means and 
subjected to centrifugation to recover the supernatant fluid from which unnecessary cell debris and the like 
are subsequently removed by filtration or the like means, the supernatant fluid is used as the material for 
the purification of the novel polypeptide of the first aspect of the present invention. When the transformant 
to be used is £. coli and the produced novel polypeptide is accumulated in the periplasmic space of the 
cells, the polypeptide of interest can be purified with reference to, for example, the procedure of Willsky et 
al. (J. BacterioL, vol. 127, pp. 595 - 609, 1976). 

The novel polypeptide of the first and the second aspects of the present invention can be purified from 
the culture mixture by optionally selecting appropriate techniques commonly used for the purification of 
polypeptide, such as salting out, ultrafiltration, isoelectric precipitation, gel filtration, electrophoresis, ion 
exchange chromatography, various types of affinity chromatography such as hydrophobic chromatography, 
antibody chromatography and the like, chromatofocusing and reverse phase chromatography, as well as an 
HPLC system and the like as occasion demands. These purification steps may be employed in any 
appropriate order. A preferred example of the purification process will be described later in relation to the 
eighth aspect of the present invention. 

According to the production process of the present invention, the novel polypeptide of the present 
invention may be produced by the transformant in the form of a fusion polypeptide with other polypeptide. 
For example, a high productivity can be expected from a generally used process in which a DNA fragment 
coding for a polypeptide of interest is linked to a downstream site of another DNA fragment which encodes 
E. coli 0-galactosidase and the polypeptide of interest is expressed as a fusion polypeptide with 0- 
galactosidase. 
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When the novel polypeptide of the present invention is expressed in the form of a fusion polypeptide 
with other polypeptide, it is necessary to insert an additional step between certain steps of the purification 
process, in order to cut out the novel polypeptide by treating the fusion polypeptide with a chemical 
substance such as cyanogen bromide or the like or an enzyme such as protease or the like. 

5 In addition, when the transformant to be used is an E. coli strain and the novel polypeptide is produced 
in the form of inclusion body which is an insoluble protein, an appropriate step of the purification process 
may be followed by a procedure in which the inclusion body is subjected to solubilization, denaturation and 
refolding (Thomas E. and Creighton J., Molecular Biology, vol. 87, pp. 563 - 577, 1974). 

Illustratively, the transformants are firstly disrupted and subjected to centrifugation to recover the 

70 resulting pellet. Next, to the pellet is added a solubilization buffer containing appropriate amounts of urea or 
guanidine hydrochloride, a surface active agent, reduced type glutathione and oxidized type glutathione (for 
example, a buffer containing 5 M guanidine hydrochloride, 0.005% Tween 80, 50 mM tris hydrochloride (pH 
8.0), 5 mM EDTA, 2 mM reduced type glutathione and 0.02 M oxidized type glutathione), followed by the 
addition of 2-mercaptoethanol to effect denaturation. Thereafter, refolding is effected by dialyzing the 

75 resulting solution against the above solubilization buffer from which guanidine hydrochloride is eliminated. 
When expressed as a fusion polypeptide, the unnecessary polypeptide portion is cut and removed after 
these treatment using a chemical substance such as cyanogen bromide or the like or an enzyme such as 
protease or the like, and the thus freed novel polypeptide of interest is subsequently subjected to an 
appropriate chromatography. 

20 Next, a eighth aspect of the present invention is described. 

The eighth aspect of the present invention is a process for the purification of the novel polypeptide of 
the first and the second aspects of the present invention from a sample which contains the novel 
polypeptide of the first aspect of the present invention, which is characterized in that at least one step 
selected from the following purification steps is carried out: 

25 (1) an affinity chromatography making use of a Fas antigen, and 

(2) an affinity chromatography making use of an antibody which recognizes the novel polypeptide of the 
first or the second aspect of the present invention. 

The purification process of the present invention may be effected by either one of the above steps (1) 
and (2) or by both of them. Alternatively, it may be effected by a combination of other purification method 
30 with at least one of the above steps (1) and (2). Preferably, however, either one of the above steps (1) and 
(2) or both of the steps may be carried out in an optional order before or after a generally used method for 
the purification of protein. 

For example, the novel polypeptide of the first or the second aspect of the present invention can be 
obtained with a high purity by employing a chromatography in which a lectin-adsorbed carrier is used, in 

35 addition to either one of the above steps (1) or (2). 

The term "a sample which contains the novel polypeptide of the first aspect of the present invention" 
means any sample provided that it contains said novel polypeptide. For example, it may be a culture 
supernatant of cells, a cell lysate or a body fluid such as urine, blood or the like. 

In carrying out the affinity chromatography of the above step (1), it is necessary to adsorb the Fas 

40 antigen to an appropriate carrier. The Fas antigen to be used may be of any animal origin provided that it 
binds to the polypeptide of interest. However, it is preferable to use human Fas antigen when the 
polypeptide of interest to be purified contains at least a part of the amino acid sequence of the 
aforementioned formula 1 to 4, or rat Fas antigen or mouse Fas antigen when the polypeptide of interest 
contains at least a part of the amino acid sequence of the aforementioned formula 5 to 8, or mouse Fas 

45 antigen when the polypeptide of interest contains at least a part of the amino acid sequence of the 
aforementioned formula 9 to 12. 

The carrier to which the Fas antigen is adsorbed is not particularly limited. When the Fas antigen is 
bound to a carrier, the Fas antigen is bound to the carrier directly or via a spacer. Alternatively, the Fas 
antigen may be bound to a carrier indirectly, by preparing the Fas antigen as a fusion polypeptide with 

so other polypeptide and binding a portion of the fusion polypeptide other than the Fas antigen moiety to a 
bondable carrier. For example, a Fas antigen-adsorbed carrier to be used in said affinity chromatography 
can be obtained easily, by preparing the Fas antigen as a fusion polypeptide with the constant domain of 
immunoglobulin and adsorbing the fusion polypeptide to a protein A-adsorbed carrier packed in a column 
making use of the property of immunoglobulin to bind to protein A. 

55 In order to carry out the affinity chromatography of the above step (2), a novel antibody of the ninth 
aspect of the present invention, which will be described later, may be used. That is, said novel antibody is 
allowed to bind to a proper carrier such as agarose or the like directly or via a spacer, and the resulting 
carrier is packed in a column for use in the affinity chromatography. 
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*i JLh' 3 inStanC c- Pr6ferred 6XampleS 0f the "^mentioned lectin-adsorbed carrier include ConA- 
adsorbed carriers. S.nce products in which ConA is adsorbed to an agarose carrier and the like a/e 

ZTZ y avai,ab ' 9, * may be convenient t0 use one of these p?oducts * oZJ^lZl 

5 The affinity chromatography of the above step (1) or (2) or the affinity chromatography in which a lectin- 

utd r n 3 theT 15 T be Carn ' ed ° Ut by ° Pti0nal,y SeleCti "9 an e,uti "9 solu to be 

SnnV Th P YP P P , Ur ? Cat ' 0n C ° nfirmin9 ,he am0unt 0f the Po'yPeP'ide of interest in the eluted 
fractions. The presence of the novel polypeptide of the first or the second aspect of the present invention 
can be confirmed by measuring cytotoxic activity on Fas antigen-expressing cells or by means of BA 

nrlnt ^ °l ™ reC ° 9niZeS ** ™* p0,ypeptide of the ,irs < " *• secoL aspect of le 

present invention The antibody which recognizes the novel polypeptide of the first or the second aspect of 
the present invention is described in the following ninth aspect of the present invention 
Next, a novel antibody as an ninth aspect of the present invention is described 
The novel antibody of the ninth aspect of the present invention is characterized in that it binds to the 
75 novel polypept.de of the first or the second aspect of the present invention 

a oolnnnT' a H tib H 0dy ° f ^ e " inth 3Spect 0f the present invention ma V be e'ther a monoclonal antibody or 
present r e ntion P " ^ * n ° Ve ' po,ypeptide of the first or *• second aspect of the 

Antibody namely immunoglobulin, has a structure which comprises H and L chains and is divided into 
20 5 c asses IgG, IgA, IgM. IgD and IgE) depending on their physico-chemical and immunological propertied 

ZZtZfET', f ^ ,9A ^ fUrther dMded in, ° SUbdaSSeS dependi "9 on the *P» of H chains The 
novel antibody of the present invention may belong to any of these classes and subclasses. In addition 

ZTn? h 'I ?'\ int °. F(ah ' h and FC ' ,ragments when hydrolyzed with Pepsin, or into Fab and Fc 
2S y ? yZ f ^ PaP3in - Th8 n ° Vel antib0dy 0f the present ^ntion may be either a 

ST, T ♦ /J eCUiQ ° r 3 Partia ' fra9ment thereof ' provided that rt binds to the novel polypeptide of 
the first aspect of the present invention. Also, the antibody of the present invention may be in the form of a 

cmmsrs sntiDody. 

r» n T 6 ' l ntib °? °I the Pr6Sent inventi0n ' either as a Po'yc'ona' antibody or a monoclonal antibody 
can be obtained w.th reference to published methods [see for example, Men-eki Jikken Sosa-ho - 

descr^eTthe laZ™^ EXPeMs) - The Japanese Society for 'mmunology]. The following briefly 

inJUZT t0 ° btain th6 n0V9 ' antib0dy ' the " ovel P 0, yP e P«de of the first aspect of the present invention is 
inocula ed as an immunizing antigen into an animal, if necessary, with an appropriate adjuvant such as 
Fre nd s complete adjuvant (FCA) or Freund's incomplete adjuvant (FIA) or the like, followed, if necessar^ 

LtilJ T? r , , W6ek interVa ' S - After com P |etion of 'he booster, blood is collected to obtain 
antiserum. The novel polypeptide of the present invention to be used as the antigen may be obtained by 
any method provided that it has such a purity that it can be used for the production of the antibody 
rom^rH ^ T! !? yf T' de 35 immunizin 9 anti 9en is low molecular one, such as a polypeptide 
n Itn T h .° k ? t0 20 amin ° 3Cid reSidueS ' th9 thus P°'yPeptide can be used after binding it to a 
o ca rier such as keyhole limpet hemocyanin (KLH) or the like. The animal to be immunized with the novel 
polypeptide ,s not particularly limited, but it may preferably be selected from animal species capable of 
pr^uang the antibody of interest, such as rat. mouse, rabbit, sheep, horse, domestic fowl, goat, pig. cattle 
and the like which are generally used in immunological experiments 

The polyclonal antibody can be obtained by purifying the thus obtained antiserum through optional 
^Z^i:^ n m6th0dS " Sa ' ,in9 ° Ut ^ 6XChange —graphy, affinity 
The monoclonal antibody can be obtained in the following manner. That is. antibody producing cells 
such as splenocytes, lymphocytes or the like are collected from the immunized animal and fused with 
myeloma cells or the like to make them into hybridoma cells by a known method in which polyethylene 
' 9 r°}? e 1 V ' mS ' 6,eCtriC pulSe 0r the like is used - Thereafter, a clone capable of producing an antibody 
which binds to the novel protein of the present invention is selected and cultured, and the monoclonal 
antibody o mterest is purified from the resulting culture supernatant. The purification may be effected 
hrough optional combination of known purification methods such as salting out. ion exchange chromatog- 
raphy, affinity chromatography and the like. y 
The novel antibody can also be obtained by means of genetic engineering techniques. That is, mRNA 
.s isolated from splenocytes or lymphocytes of an animal which is immunized with the novel polypeptide of 
the first or the second aspect of the present invention or from a hybridoma capable of producing a 
monoclonal antibody which is specific for the novel polypeptide of the first aspect of the present invention 
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and a cDNA library is prepar d using the thus isolated mRNA. Thereafter, a clone capable of producing an 
antibody which reacts with the antigen is screened from the cDNA library and cultured to obtain a culture 
supernatant from which the antibody of interest is purified through combination of known purification 
methods. 

The novel antibody of the present invention may have an activity to modify the function of the Fas 
ligand on cells. Among antibodies which have the activity to modify the function of the Fas ligand on cells, 
most preferred is an antibody which has an activity to inhibit Fas ligand-induced apoptosis. Such an 
antibody may inhibit the Fas ligand-induced apoptosis completely or partially. 

In order to obtain an antibody which has the activity to inhibit the Fas ligand-induced apoptosis, sera 
obtained during the aforementioned polyclonal or monoclonal antibody production process or culture 
supernatants of the aforementioned hybridoma cells are screened by subjecting them to an assay system 
such as an in vitro assay system in which Fas ligand or Fas ligand-expressing cells and Fas antigen- 
expressing cells are used. Thereafter, the antibody of interest is purified from a serum sample or a culture 
supernatant thus obtained as the result of the screening, through combination of known purification 
methods. A preferred example of the screening method in which Fas ligand or Fas ligand-expressing cells 
and Fas antigen-expressing cells are used will be described later in relation to the eleventh aspect of the 
present invention. 

The antibody capable of inhibiting the Fas ligand-induced apoptosis completely or partially can be used 
in the regulation of apoptosis in the living body. For example, said antibody can be used as a pharmaceuti- 
cal preparation for the treatment of diseases in which apoptosis of tissues and cells takes part, such as 
degradation of joint tissues in rheumatism, self tissue degradation in systemic lupus erythematosus (SLE), 
diabetes mellitus, influenza, AIDS, hepatitis and the like. 

Next, a tenth aspect of the present invention is described. 

The tenth aspect of the present invention is an oligonucleotide or a derivative thereof which contains a 
nucleotide sequence complementary to a part of the gene of a Fas ligand or a part of mRNA for a Fas 
ligand. Said oligonucleotide or a derivative thereof may contain, as its nucleotide sequence, either only said 
complementary nucleotide sequence or other bases and nucleotide sequences such as ribozyme sequence 
and the like in addition to the complementary nucleotide sequence. 

The term "gene of a Fas ligand" as used herein means a gene which contains Fas ligand-encoding 
DNA, including not only a Fas ligand-encoding region but also its regulatory region. The regulatory region 
means both of which are located upstream and downstream of the Fas ligand-encoding region. The term 
"mRNA for the Fas ligand" means a mRNA which contains a Fas ligand-encoding nucleotide sequence. 
Said mRNA also includes a mRNA molecule which contains not only the Fas ligand-encoding nucleotide 
sequence but also non-coding regions located upstream and downstream of the nucleotide sequence. 

As shown in Figs. 16 to 18, the Fas ligand-encoding chromosomal DNA is composed of introns and 
exons. When a DNA fragment containing introns and exons is transcribed into mRNA, the introns and exons 
are firstly transcribed as such to form pre-mRNA. Thereafter, portions corresponding to the introns are 
eliminated by splicing to form mature mRNA in which only the exons are transcribed. The term "mRNA for 
the Fas ligand" as used herein means both pre-mRNA and mature mRNA. 

The term "a part of the gene of a Fas ligand or a part of mRNA for the Fas ligand" as used herein 
means any part contained in the Fas ligand gene or mRNA for the Fas ligand, independent of their coding 
and non-coding regions and intron and exon sites. 

According to the tenth aspect of the present invention, the "Fas ligand" may be of any animal origin, 
but it may preferably be obtained from human, rat or mouse. Human Fas ligand is particularly preferable 
when its application to diagnostic drugs and pharmaceutical preparations is taken into consideration. 

A nucleotide sequence in and around the coding region of the human Fas ligand is shown in Figs. 16 to 
18. Nucleotide sequences contained mature mRNAs for human Fas ligand, rat Fas ligand and mouse Fas 
ligand are obtained by changing T to U in the DNA sequences of the SEQ ID NOS: 27, 25 and 28, which 
respectively encode these ligands. 

The term "complementary nucleotide sequence" as used herein means a nucleotide sequence which 
forms complementary base pairs base-specific for the nucleotide sequence of DNA or mRNA. It is known in 
general that the complementary base pairs are formed between C (cytosine) and G (guanine), T (thymine) 
and A (adenine) and U (uracil) and A (adenine). In consequence, a nucleotide sequence complementary to 
the human Fas ligand gene and nucleotide sequences complementary to the mature mRNAs for human Fas 
ligand, rat Fas ligand and mouse Fas ligand are respectively obtained by changing A to T, C to G, G to C 
and T to C, or A to U, C to G, G to C and T to A, of the nucleotide sequences shown in Figs. 16 to 18 and 
or the SEQ ID NOS: 31, 25 and 28. A DNA and RNA sequence complementary to the nucleotide sequence 
encoding the human Fas ligand of SEQ ID NO: 31 are shown by SEQ ID NOS: 29 and 30 respectively. In 
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As described in the foregoing, the cause of the cell death in the case of AIDS anH h ««rr • 

„n„ ™5 0 "= onUCteC ";* S 6 *" ) ,0 l,ansla,i0 " «>*" area. ribosome binding site caDDino A 

™ ,T ' °»9°™"='e°tide S ^nces complements to the seqleeTof 172 

expected from th« ^nll *w „ • ] " conset ' uence ' a h '9h expression inhibition effect can be 
transla«l inIl„^ 9 H 6 , °l * ° f the P resent invention vvhen it can bind to the 

T , ! d ° n 3rea ° f thS Fas li9and 9 ene or mRN * "bosome binding site cappinc is L or 
sphce s.te, namely when it contains a sequence complementary to each of these sites P 9 
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oSr^ t S H 6CifiC ? din9 ,0 * he FaS li93nd " ne ° r mRNA for Fas "9 and can be Wed from said 
ohgonucleot-de or a deriva ,ve thereof when it contains a nucleotide sequence which is complementary to 
the Fas ligand gene or mRNA for Fas ligand and composed of 15 or more bases 

r a »?V*ZT r h3nd ' '? l9n9th if t0 ° l0n9 iS n0t SUitable ,0r ,he Corporation of the oligonucleotid into 
cells. In consequence, when the oligonucleotide or a derivative thereof of the present invention is used for 
Sinn f t H expression of Fas ligand by incorporating it into cells, it is preferable that said 
ol.gonucteot.de or a der.vat.ve thereof contains a sequence which is complementary to the Fas ligand gene 
to 2Tb^es° f " d C ° mpriSeS 15 10 30 bases ' P re,erab| y 1 5 to 25 bases, more preferably 18 

With the advance in the antisense techniques, various oligonucleotide derivatives have been found with 
the aim of improving effects of oligonucleotides as pharmaceutical preparations, such as those having 
improved affinity for DNA or mRNA of interest, as well as those having improved tissue selectivity, cell 
permeability, nuclease resistance and intracellular stability. 

, HnH? f !f Cr,b ! d in the , ,0r " oin 9- the "oligonucleotide derivative" of the present invention includes all 

h " L ! nVa , 8 : n( ? d ' n9 th ° Se WhiCh C ° ntainS 3 base ' a su 9 ar ' a Phosphoric acid moiety and a 
backbone structure which do not exist in nature. 

Examples of generally known derivatives include those in which entire portion or a part of the backbone 
structure has phosphodiester bonding, phosphorothioate bonding, phosphotriester bonding, methyl- 
phosphonate bonding, phosphoramidate bonding, phosphorodithioate bonding or morpholino group [Y 
Shoji, Gan to Kagaku Ryoho (Cancer and Chemotherapy), vol. 20, pp. 1899 - 1907, 1993]. Also included 
are polyam.de-nucleic acid (PAN) (P.E. Nielsen et al., Science, vol. 2 54, pp. 1497 - 1500. 1991) and certain 
TT w S ,' n w Wh , iCh l h9 2 '- position of the su 9 ar is substituted with other atom or substituent (a-ribose and 
the like) (Michael J. Gait, pp. 290 - 299; in Antisense Research and Applications. CRC Press Inc. Florida 

1993). ' 

Also known as oligonucleotide derivatives are those in which the sugar moiety is substituted with other 
substance certain bases are substituted with inosine (called universal base because of its ability to bind to 
A. T, C and G) and cholesterol, acridine, poly-L-lysine, psoralen, long alkyl chain or the like is linked to the 
5 - or 3 -end or inside of an oligonucleotide (Makoto Matsukura. pp. 506 - 519, Paul S. Miller et al pp 190 
- 202; in Antisense Research and Applications, CRC Press Inc. Florida, 1993) 

The oligonucleotide derivative of the present invention include all derivatives including these derivatives 
exemplified above. However, said oligonucleotide derivative may preferably be a derivative in which at least 
one of its nuclease resistance, tissue selectivity, cell permeability and affinity is improved 

Particularly preferably, said oligonucleotide derivative is a derivative which has phosphorothioate 
bonding as its backbone structure. 

The following describes a process for the production of the oligonucleotide and its derivatives of the 
present invention. 

Oligonucleotides and their derivatives can be produced by known methods (see for instance, Antisense 
Research and Apphcattons, ed. by Stanley T. Crooke and Bernald Lebleu, CRC Press Inc. Florida 1993) 

In the case of natural DNA or RNA, the oligonucleotide of the present invention can be obtained by 
chemica ly synthesizer or carrying out PCR using the Fas ligand gene as a template. Also, certain 
oligonucleotide derivatives such as of methylphosphonate type, phosphorothioate type and tne like can be 
synthesized making use of a chemical synthesizer (for example. Model 394 Perkin-Elmer Japan) In that 
case, an oligonucleotide of interest or its derivative can be obtained also by carrying out operation of the 
chemical synthesizer in accordance with the manual attached thereto and purifying the thus synthesized 
product by an HPLC aided with a reverse chromatography or the like. 

Next, use of the oligonucleotide and a derivative thereof of the present invention is described 

When the oligonucleotide and a derivative thereof of the present invention are used as diagnostic 
probes, they are labeled with a radioisotope, an enzyme, a fluorescent material, a luminescent material or 
he like in accordance with a usually used method. Next. DNA or mRNA is prepared from cells of a patient 
to be examined for the expression of Fas ligand, the thus prepared DNA or mRNA as a sample to be tested 
is allowed to react with the labeled probe - prepared above and then the reaction mixture is washed to 
remove unreacted labeled probe. When the Fas ligand gene or RNA is present in the sample to be tested 
said oligonucleotide or a derivative thereof binds to the gene or RNA. The presence of the thus bound 
product can be detected by using the labeled enzyme, fluorescent material, luminescent material or 
radioisotope as a marker. 

Since relationship between expression of Fas ligand and autoimmune diseases and related information 
have been reported in recent years, diagnostic probes prepared by the use of the oligonucleotide of the 
present invention can be used for the diagnosis of autoimmune diseases such as rheumatism, SLE and the 
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like. In addition, since the Fas ligand is also considered to be related to the cytotoxicity caused by T cells 
at the time of inflammation, such probes can also be used in diagnosis for the determination of the degree 
of inflammation and the therapeutic method. 

When the oligonucleotide and a derivative thereof of the present invention is used for pharmaceutical 
5 purposes, it is desirable to use them with a purity which is suitable for use in pharmaceutical preparations 
and by pharmacologically acceptable use method. 

The oligonucleotide or a derivative thereof of the tenth aspect of the present invention may be used by 
dissolving or suspending it directly in an appropriate solvent, or by enclosing it in liposomes or integrating it 
in an appropriate vector. As occasion demands, the oligonucleotide or a derivative thereof of the present 
jo invention may be used in appropriate dosage forms such as injections, tablets, capsules, eye drops, 
creams, suppositories, sprays* cataplasmas and the like, by mixing it with pharmacologically acceptable 
additive agents such as solvents, bases, stabilizing agents, antiseptics, solubilizing agents, fillers, buffers 
and the like. 

The oligonucleotide or a derivative thereof of the present invention can be used by setting its 

is administration method and dose depending on the age and sex of each patient and the kind and degree of 
each disease. In other words, it may be used in a dose which is effective in controlling apoptosis and hence 
in improving morbid states, by selecting a proper route of administration from oral administration and 
parenteral administration such as inhalation, percutaneous absorption, ophthalmic administration, vaginal 
administration, intraarticular injection, rectal administration, intravenous injection, topical application, in- 

20 tramuscular injection, subcutaneous injection, intraperitoneal administration and the like. 

Finally, a screening method as a eleventh aspect of the present invention is described. 
The screening method of the eleventh aspect of the present invention is characterized by the use of a 
novel polypeptide of the first and the second aspects of the present invention or a trahsformant transformed 
in such a manner that it expresses the polypeptides. 

25 According to the screening method of the eleventh aspect of the present invention, substances which 
bind to the Fas ligand and other substances which exert influences upon expression of the Fas ligand can 
be screened. All substances including compounds, peptides, proteins, antibodies, nucleic acids and the like 
are included in the substances to be screened. 

In addition, diagnosis of Fas ligand-related diseases can be made making use of the screening method 

30 of the present invention. 

For example, the presence of abnormality in the function or expression of Fas antigen in a patient of an 
autoimmune disease can be diagnosed by isolating blood cells or tissue cells from the patient, allowing the 
isolated cells to react with the Fas ligand or the transformant which expresses the Fas ligand and then 
observing degree of apoptosis generated in the cells isolated from the patient. With reference to the result 

35 of the diagnosis, means for the treatment of the disease can be selected corresponding to its cause. 

In addition to the Fas ligand or Fas ligand-expressing transformant, it is preferable to use Fas antigen- 
expressing cells in the screening method of the present invention. By the use of such a method, not only 
substances which bind to the Fas ligand or enhance or inhibit expression of the Fas ligand but also other 
substances which exert influences upon the function of the Fas ligand on cells, substances which enhance 

40 or inhibit expression of the Fas antigen and the like, can be screened. Though typical example of the 
function of the Fas ligand on cells is the induction of apoptosis, said screening method can be used suitably 
for the screening of not only substances which enhance or inhibit apoptosis but also other substances which 
enhance or inhibit certain changes generated in Fas antigen-expressing cells in the presence of the Fas 
ligand. 

45 The screening method of the presnet invention may include any steps. However, preferably, the 
screening method of the present invention includes a step selected from the following steps (1) to (3); 
(1) 

(a) one selected from the group consisting of a Fas ligand, a Fas ligand-expressing transformant and 
culture supernatant of the transformant is cultured together with cells which express Fas antigen, 

so (b) a substance to be tested or a sample containing the substance to be tested is added to the above 

system (a), and 

<c) at least 1 item selected from viability, morphological changes and biochemical changes in the Fas 
antigen-expressing cells is measured, 

(2) 

55 (a) a substance to be tested or a sample containing the substance to be tested is incubated together 

with one selected from the group consisting of a Fas ligand, a transformant which expresses the Fas 
ligand and culture supernatant of the transformants, 

(b) cells which express Fas antigen are added to the above system (a), and cultured, and 



EP 0 675 200 A1 



5 



(c) at least 1 item selected from viability, morphological changes and biochemical changes in the Fas 
antigen-expressing cells is measured, and 

(3) 

(a) a substance to b t sted or a sample containing th substance to be tested is incubated together 
5 with cells which express Fas antigen, 

(b iA? S J i9a !! d ' 3 trans,ormant wnich expresses the Fas ligand or culture supernatant thereof is 
added to the above system (a) and cultured, and 

(c) i at least 1 item selected from viability, morphological changes and biochemical changes in the Fas 
antigen-expressing cells is measured, 
o Method for the measurement of the viability, morphological changes or biochemical changes in the Fas 
antigen-expressing cells is not particularly limited, provided that it can detect such changes. The presence 
and degree of apoptosis in Fas antigen-expressing cells can be measured based on the amount of released 
Cr mcorporated in advance in the Fas antigen-expressing cells. The number of survived cells, namely 
number of not-apoptotic cells of the Fas antigen-expressing cells may be measured by trypan blue staining 
or an assay ,n wh<ch formation of formazan is used as a marker (MTT assay, Almarl Blue assay or the like) 
The screenmg method of the present invention, is preferably characterized by the use of the 
polypept.de represented by any one of the formulae 1 to 12, or the transformant expressing thereof 

It is generally conceived that a membrane protein present at the cell surface binds to other molecules 
by its extracellular domain. Accordingly, in the screening method according to the eleventh aspect of the 
invention, it would be preferable to use the polypeptides having the amino acid sequence of formulae 1 to 
3 5 to 7 and 9 to 11, and the transformants capable of expressing such polypeptides. And in particular, the 
polypeptides having the amino acid sequence of formulae 1 to 3, and the transformants capable of 
expressing thereof are preferable. The polypeptide used in the screening may be produced by the process 
describee I for the^seventh aspect of the present invention, and the transformant capable of expressing the 
polypeptide may be produced by the process described for the fifth or sixth aspect of the present invention 
According to the screening method of the eleventh aspect of the present invention, substances which 
bind to the Fas ligand and other substances which exert influences upon expression of the Fas ligand can 

The term "substance" as used herein is not limited to any particles substance, and may be designate a 
compound, a peptide, a protein, an antibody, a nucleic acid, or the like. The screening as described above 
may be also be utilized in the diagnosis of the Fas ligand-associated diseases 

For example, the presence/absence of abnormality in the function of the Fas antigen of a patient 
suffering from an autoimmune disease can be diagnosed by isolating blood cells or cells of tissue origin 
from the patient, and reacting the thus isolated cells with the Fas ligand or the transformant capable of 
expressing the Fas ligand to observe the degree of apoptosis induced in the cells isolated from the patient 
A surtable treatment may then be selected by taking the results of such diagnosis into consideration 

Any type of cells may be used as the Fas antigen-expressing cells, such as cells in which expression of 
the Fas anfagen .s induced by a virus or a drug like the case of AIDS virus-infected cells, or an established 
ce Is, a hybridoma or a transformant which expresses the Fas antigen. It is preferable to use human Fas 

a " ! 9 m"t X M eS ! ,n ? °, el , IS ' especial| y cel,s of a human F as antigen-expressing transformant such as WC8 
cells (Itoh N. et a/., J. Immunol., vol. 151, pp. 621 - 627, 1993). 

EXAMPLES 



The following examples are provided to further illustrate the present invention. It is to be understood 
however, that the examples are for purpose of illustration only and are not intended as a definition of the 
limits of the present invention. 

The abbreviations used in the following descriptions are based on those which are commonly used in 
the related technical field. 

Basic procedures described in the following examples were carried out in the light of "Molecular 
^Z2,^^T V Manua '\ 2 " d ed - < Sambrook J- et a/., Cold Spring Harbor Laboratory, 1989), 
introduction of Recombinant Genes into Cells and Expression of the Genes" (Imamoto F et a! 
Protein Nucleic Acid and Enzyme, supplement 28 (14), 1983; written in Japanese) and "General Cell 
Technology Techniques" (Okada Y.. Experimental Medicine, supplement 7 (13). 1989; written in 
Japanese). 
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(Inventive Example 1) Preparation of chimera protein 
(1) Preparation of expression plasmid pFas-Fcll 

5 A plasmid, pFas-Fcll, for use in the expression of a chimera protein (to be referred to as "mFas-Fc" 
hereinafter) of the extracellular domain of mouse Fas (mFas) antigen and the Fc region of human IqGl 
(nlgbl) was prepared in the following manner to be used in Inventive Example 2. 

Firstly, oligonucleotide primers containing a sense sequence in intron 4 (GATTTTCAACCACTCAGTCG) 
ID N0: 33 and an antisense sequence in intron 5 (ATGCGGCCGCTGGATCCTTTGTATGAAATTGAG- 

<o TAAT) SEQ ID NO: 34 of the mouse Fas antigen chromosomal gene were synthesized chemically The 
latter ohgonucleotide primer contained a BamHl site. Using these oligonucleotide primers. PCR was carried 
out making use of a plasmid containing mouse Fas antigen chromosomal gene (pMF3ES; annual meeting of 
the Society of Molecular Biology, 1992) as a template. As the result, a DNA fragment of 383 bp havinq 
flanking regions at the 5'- and 3'-ends of the exon 5 was amplified. 

s The thus amplified product was digested with Pstl and BamHl to obtain a DNA fragment of 128 bp 
containing the 3'-end of the exon 5 and a part of the intron 5. With the thus obtained DNA fragment a Psfl- 
BamHl DNA fragment moiety of a plasmid pMF1 (Watanabe-Fukunaga R. et a/., J. Immunol., vol 148 pp 
1274 - 1279, 1992) was replaced to prepare a plasmid pMFX. 

Separately from this, a plasmid pMH4 which contains an exon for the human lgG1 heavy chain constant 
region (N.shimura Y. et al., Cancer Res., vol. 47, pp. 999 - 1005, 1987) was digested with tfaell, and the 
resulting DNA fragment of 1.7 kbp was subcloned into the Xba\ site of pBluescript KS(+) 

This was digested with Hindi and >tpal to obtain a DNA fragment of 1.4 kbp containing exons coding 
for hinge CH2 and CH3 domains. This fragment was inserted into the Xbal site of the aforementioned 
plasmid pMFX to prepare a plasmid pFas-Fc. The plasmid pFas-Fc was digested with Kpn\, blunt-ended 
and then digested with Atofl. Thereafter, the thus obtained DNA fragment of 2.3 kbp was ligated to a 
mammalian expression vector pEF-BOS (Mizushima S. and Nagata S., Nucleic Acids Res , vol 18 p 5332 
1990) to obtain the expression plasmid pFas-Fcll of interest. 

(2) Preparation of expression plasmid phTNFR0-Fc 

A plasmid phTNFR0-Fc for use in the expression of a chimera protein (to be referred to as "hTNFRfl- 
Fc" hereinafter) of TNF receptor 0 and Fc region of human lgG1 was constructed in the following manner to 
be used in Inventive Example 2. 

Firstly, a plasmid p55TNFr-HGl (Leostscher H. et al., J. Biol. Chem., vol. 266, pp 18324 - 18329 1991) 
was digested with Kpni and H/rtdlll to prepare a DNA fragment of 650 bp. The plasmid p55TNFr-HG1 is a 
plasm.d conta.n.ng a cDNA sequence which encodes the extracellular domain of human TNF receptor (p55) 
contiguous to an artificial splice donor sequence. 

Separately from this, the plasmid pFas-Fcll was digested with H/ncll and Hindlll. Thereafter a DNA 
fragment of about 700 bp containing a sequence coding for the extracellular domain of mouse Fas antigen 
was exchanged with the aforementioned 650 bp /fpnl-Mndlll fragment to obtain the plasmid phTNFRfl-Fc of 
interest. 

(3) Preparation of expression plasmid pBF-Fd 

A plasmid pBF-Fcl for use in the expression of a chimera protein (to be referred to as "hFas-Fc" 
hereinafter) of the human Fas antigen extracellular domain and Fc region of human IgGl was constructed in 
the following manner to be used in Inventive Example 10. 

Firstly, a plasmid pBLF58-1 containing a human Fas antigen-encoding DNA fragment (Itoh N et al 
Cell, vol. 66, pp. 233 - 243, 1991) was digested with Xhol and BamHl to obtain a fragment of 700 bp Next' 
the plasmid pFas-Fc used in the construction of the chimera protein mFas-Fc expression vector was 
digested with Xho\ and BamHl, and the 700 bp fragment obtained above was inserted into the digested 
product to obtain an xpression plasmid pBHF-Cl. 

Separately from this, a fragment in which an intron 5 sequence of the mouse Fas antigen chromosomal 

gene and a BamHl site is added to a sequence coding for the extracellular domain of human Fas antigen 

was prepared by carrying out PCR using a sense primer 1 (ATGCCCAAGTGACTGACATCAACT) SEQ ID 

N0: 35 and an antisense primer i 

(GCGCGGATCCAGGAAGTGGGAAAGGATTACCTTCCTCTTTGCACTTGGTG) SEQ ID NO: 36 making use 
of pBLF58-1 as a template. 
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The thus obtained PCR product was digested with Wscl and fiamHI. and the resulting DNA fragment of 
360 bp was inserted .nto P BHF-Cl which has been digested in advance with Msc\ and fla/nHI Ne* he 
Smfnf n6 H P 7 di9eS,8d With Kpnl tended and then digested with MM to obtain a DNA 
ThereaSL Tl T""'" d ° main ° f hUma " FaS ^ andFc * human . 9 Q1 

bTun^L h . , ra H nt W3S inSert6d in, ° PEF - B0S which has bee " di 9ested with flsfXI, 

blunt-ended and then d.gested with Atoll, thereby obtaining the human Fas-Fc expression vector P BF-Fc1. 

(4) Production and purification of chimera protein 

COS-7 cells and BTS-1 cells (Sedivy J.M.. Biol. Technology, vol. 6, pp. 1192 - 1196 1993) were 

p3r p tF-7cT eCted W,th P ' aSmidS PFaS " FC " phTNFR '" Fc ' C0S - 7 «Hh were also transformed with 

Transfection of COS-7 cells was carried out in accordance with the DEAE-dextran method reported by 

COsTS,,s wl n T; rM ^ 341 • 35 °' 1 " 0) - Aft9r C ° mpl6ti0n ° f th9 transformation, tra^l* 
COS-7 cells were mcubated for 24 hours ,n a medium containing 10% of FCS (fetal calf serum) and then for 

SllX%T,, H°n! "I a k serum - free medium ' Thereafter ' the resultin 9 culture supernatants were 
T 9 ' ered thf0U9h 3 0 45 Wm ,i,t9r 10 remove ce " debris and Objected to a column 
chromatography using protem A-Sepharose 4B (Pharmacia) to purify chimera proteins mFas-Fc, hTNFRtf- 

t-c and nFas-Fc, respectively. 

al Prol^T?Z d '^ n nlf° n ,° f Q BTS " 1 C8llS W3S C3rried ° Ut by means of ^ctroporation (Potter H. et 
I a , " 3t M , * SCL USA V0L 81 ' PP " 7161 ' 7165 ' 1984 >- That is - after d i9estmg plasm d pFas-Fcll 
with ^paLI. and p lasmid phTNFR^-Fc with Sad, 1 x 10' of the cells were transformed w5h 50 ug ofeac 
of the resulting plasmid DNA fragments together with 5 ug of XAol-digested pSTneoB. After 10 days of 

* andclredat 39.5'c. C ° nM9 " % "* *" 3 °° W9/m ' °' G ' 418 ' ™* reSiSt3nt C,0nes were iso ' ated 
In order to identify a clone which produces the chimera protein of interest, some of the isolated clones 

Z°JT?/ X 33 * C V d3yS> ^ the Chimera Pr0tein S9Creted into *• ™«™ -as inspected by 
enzyme-lmked immunosorbent assay (ELISA). In the ELISA, anti-human IgG-Fc antibody (Cappel, 55071) 
was used as the capture antibody and horseradish peroxidase-labeled anti-human IgG-Fc antibody (Jackson 
30 Immunoresearch Lab. 109-035098) was used as the detection antibody 

Each of two transformants capable of producing mFas-Fc and hTNFR/»-Fc respectively in hiqh 
efficiency was ; cultured at 39.5'C and then inoculated into a 15 cm p.ate to 50% confluent. After 1 week of 

n ITk 33 ;. C - m c Fas : Fc and hTN W «™ purified respectively from the resulting culture supe, 
natants by protein A-Sepharose 4B column (Pharmacia) chromatography 
35 When the thus purified mFas-Fc was analyzed by SDS-PAGE. a band was observed at a position 
correspondmg to a molecular weight of 55 kD under a reducing condition, and under a non reducing 

fnn > ri a t r .u W3S °J ed 3t 3 POSiti0n corres P° ndi "g to a molecular weight of 110 kD. These results 
indicate that the thus obta.ned chimera protein mFas-Fc exists as a homodimer formed by S-S bonding. 

10 (Inventive Example 2) Analysis by flow cytometry and selection of d10S-2 cell line 

(1) Biotinylation and FITC labeling of chimera protein 

■« h Bi0ti t ny ! a J t L°e u mFaS " FC 3 " d hTNFR *- Fc was carried out using sulfosuccinimidyl 6-(biotinamide) 
5 hexanoate NHS-LC-b,otin, Pierce Chemical, 21335) in accordance with the manufacturer's instructions 

I .SI ! thiS ' 1 mQ ° f hTNFR ^ Fc and 20 "9 of fluorescein isothiocyanate (FITC) were mixed in 

I I ml of 50 mM sodium carbonate buffer (pH 9.5) and allowed to react with each other at room temperature 

r Unb ° Und FITC W3S femoved by a co,umn chromatography making use of Sephadex 

G-25M to obtain FITC-labeled hTNFR/3-Fc. o^nausw 



55 



(2) Flow cytometry 

1QC PC o 6 ^ d ?«l Ce " S (t ° be ref6rred t0 33 " d10S " hereina fter; Rouvier E. et at., J. Exp. Med., vol. 177, pp 
.•dpc-I f \ Were WaSh9d With 3 Stainin9 solution (Phosphate-buffered saline (to be referred to as 
PBS heremafter) containing 2% FCS and 0.02% NaN 3 ). About 1 x 10* of the cells were suspended in 50 
ul of the staging solution supplemented with 5 ug/ml of rat anti-mouse Fc 7 RII blocking antibody 
(Pharmingen). This suspension was dispensed into wells of a 96 well plate and incubated for 10 minutes on 
an ,ce bath. A 20 ug/ml solution of the biotinylated mFas-Fc was dispensed into wells of the resulting plate 
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was added to each well the contents I w P , V ' d,n (25 t,m6S dilution - Becton Dickinson) 
th reaction was cJSSZSZ^TrtT" " ^ ^ "**" - »" 

5 ana,ysis was carried «* -» FACS - 

that said cells were stained TiZlg^£X£Z TSZ ^ 

area, and staining before 4 hours of treatment with pi T 9 ' a)- C ° ntro1 was ex P re ssed as an open 

4 hours of treatment with PmT^Z^T, ^T^™ " * ^ *~ *« *" Wn »'-* 

'° b*^„^^ th6 t d10S Ce " S treat9d " the "« —r with the 

specific fashion. P ' e 1 bmds t0 the Fas llQ -and on the dlOS cells in 

?s (3) Screening of d10S-2 cell strain 

described above, stained with rt vc Z^„£tL* , f " <y ^ eM hTNFR^-Fc .n Die same manner as 
» FACScan (Bectoi t*^oTSZ£Zi «l »>en subjected to cell sorting using 

to 0.5% of the Celine™ eoll«.^H L „ W 06 '**™ fluorescence at nigh levels (upper 0.3 

-2s s^trjrs est,-??*- ana * e M * 
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(Inventive Example 31 Construction of cDNA library 

the 2 'dISy r e ea S ch 0 ed ta rx iVSS a^he ' 7°, "IT ^ 00ntaWn » 10% FCS 
ionomycin at 37'C for 3 nous After ^0(^0 total rna h 2 ° ° f PMA and 1 ^ /ml °< 

method (Chomczynski P. and Sacc^N ZTli^L ^ isothioc ^ate/acid phenol 

selectively isolated by reZlTZ olioo^ c^l "1 ^ PP> 156 " 159 ' 1987) " < A > RNA wa * 
nexamer or an oligo(dT) ^ column chromatography twice. Using a random 

of Itoh N. et a,. ?cU vo 66 pp 233 ^S£\£^Z* * W " h ,he P rocedur ° 

double-stranded cDMA molecular wetaht f^lIS >' ^ 3 ^ adapter to the tnu * obtained 
Molecules of cDNA having *e oM 5 bo S rnf ^ ° Ut by 1% agar0Se * ^phoresis, 

ar a/., CM. vol. 66, pp 2 3 - 243 991) h° ' were recovered and ligated to a P CEV4 vector (Itoh N. 

product, £ co// DH1QB cefb (gSC! !?f BSW advance - Usin 9 the 

A/ U c/e/c ^™lZ^2^™zt£i oVr 8 ;' eie ? roporation (Dower w - " * 

oligo(dT,-primed cDNA library'were .Z vZZuTx \i tS^SST^T ^T'V™ *° 
pnmed cDNA library to prepare plasmid DNA for use in toZ2Z££%^Z ^ h6Xamer " 

(Inventive Example 4) Concentration of cDNA clone by panning 

containing 30.8 mM NaCI 120 7 mM KC. Vi m 6 W3Shed With K - RBS " < a buffer sol "«°n 

m. o, K-P 9 BS sup P ,emenSd w^5 1 Mgd (K-PBS^ ^ ^ ^ KH2P °° ^ SU§Pended 0 4 

Next, 40 ug of the plasmid DNA was dissolved in 0 4 ml of k-pb<?+ anH a ^ * .u u 
suspension, and the mixture was incubated for 10 minutes on al ts Zl Piff . t0 the 3b ° Ve C6 " 
applying 230 V of voltage to the cells with a capacitence of t^^^l?^ 0 " by 

a ~ ~ ^ ^^kTrT - 0 p,ates havin9 a 

in the above procedure, a total of i?y ms phq 7 , 7 

.ate, * . m, per,,, c <P^S ^1^^^: 
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added to each of the resulting plates and incubated at ^7 • r w ™ ■ * 

detached from the plate and suspended aSni ^ PBS/edta/n J The thUS ,reated ce,,s were 

ug/ml of anti-mouse Fc 7 ll receptor ant,hod! 11 , » I DTA/NaNa co **™9 3 mg/ml of BSA and 2.5 
incubation on an ice bath. mFas Fc was added o7f f"^ ° 5 " 7 X ^ C8 " S/ml - After 10 minu,es °< 
« suspension was incubated aoafn for 60 Jn, t concentration of 4 ug/m. and th resulting cell 

ice-cold PBS and suspended ce denstv «57 ^ ^ Ce " S We ' e washed ^ 

HEPES buffer (pH 8.3, and 02 X^l— "Se'^T SET* f 5 ° "» 
minutes of incubation on an ice bath 1 M Tris-HCI buffer^ «m -E Chem 'cal). After 30 

mM. and the resulting cel. suspension was nc^TrlZjfl t0 * ^ concentrati °" of 50 

> were washed with PBS and .Sp^T^O^P^S? ? The thuS treated cel,s 

,3-^1^ cm ; diamejr, to wh,h anti-human 

233 ■ 243, 1390), Using the ta "to, ZS^ttT Z , " ,ocedl " e <" *>h N. e, a < (CM, 66, pp. 
««. CO*** 9.6 » COS-7 ,60 pUTw e ™ U! '" 9 Pl0Sn " a ^ P ' 8 < >! " M *»» 

out fourth panning. ( P ] transformed *" d dispensed into 10 panning plates to carry 

usedt; sts£££ j?jss — s roN A DNA was prepared f ™ cos - 7 - - 

analyzed, 16 of 48 clones conta ned pSmid Tdna mT , * was . pre P ared f ™ each cell clone and 
Each of these plasmid DNA SltTS^^^?^ h V * 1 ° kbP w ^ 
to staining with the biotinated mFas-Fc and ^ 

Inventive Example 2 As the results \ r,rZ, T Cytometr y ,n accordance with the method of 

cytometry of COS 7 lei MCOS/pTN24-15) tnuwteta!? T 1C Sh ° WS 3 ' eSU,t of the «™ 
contains an insert of 1 6 kbp Th7 COS 7 cT^ t 75 °"! ° f 5 ^ pTN24 " 15 - which 

biotinylated hTNFR0-Fc Also COS^ cant tran I t ^ ^ ** P ™ 24 " 15 Were not with the 

with the biotinylated I mFas-Fc ^ ^ PCEV4 haV,ng "° ,0rei 9" &™ 

were not stained 

« (Inventive Example 5) Determination and analysis of DNA sequence 

wasS £ 5 C^2S were ana,yzed by restriction en2y ™ map ^. " 

was further analyzed in det7 D e^ 

« _ ^ 3™, ^^^^ 

contains one open reading frame. ° DNA ' S com P° sed °f 1,623 bases and 

'0 Though the sequence "CCA/GCCATGG" r«?FO in nn- i-n 

115, pp. 887 - 903 1991) was not h*Z 2 *• } pro P° sed b V M. (J. Cell Biol., vol. 

ATG of the posSs 74 to 76 it ^n JJ T*™' '* S tranS ' ati ° n ini,iation site was con sidered to be 
positions 908 o 9 0. I wasYund Tso mTl rn^ ^J"^ ^ ^ ,8rminati0n Codon TAA ° f *• 

. "-t^irw" The mo,ecu,ar 

& Among 278 amino acid residues encoded by the cDNA a ^nnnnn* J-r? ^ 
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anchor. Because of the absence of signal sequence and the presence of inner hydrophobic domain, it was 
suggested that the Fas ligand is a type II transmembrane protein. 

It was confirmed that an assumed region as the extracellular domain is present in the C-terminal side, 
which is composed of 179 amino acid residues and contains four N-glycosylation sites (Asn-X-S r/Thr).' 
These glycosylation sites are shown by * in Figs. 2 and 3. 

The d10S-2 cell strain used in the construction of cDNA library is a hybridoma of rat and mouse cells. 
In order to determine origin of the Fas ligand cDNA, primers were designed from the 3'-end noncoding 
region of the Fas ligand cDNA and synthesized to carry out PCR in which chromosomal DNA preparations 
obtained from rat and mouse splenocytes are used as templates respectively. That is, in the sequence of 
SEQ ID NO: 25, nucleotide positions 1006 to 1025 and 1305 to 1324 were used as sense primers 2 and 3 
(SEQ ID NOS: 38 and 39), and positions 1327 to 1346 and 1543 to 1562 as antisense primers 2 and 3 (SEQ 
ID NOS: 40 and 41). As the results, bands of 341 bp and 258 bp in size were obtained only with the rat 
chromosomal DNA. These results suggest that the cDNA obtained from the clone pTN24-l5 is originated 
from the rat gene in the d10S-2 hybridoma cells. 

In this connection, E. co/i cells were transformed with the aforementioned pTN24-15 in accordance with 
the method of Hanahan D. et al. ("Techniques for Transformation of E. co/P\ in DNA Cloning, vol. 1, ed. by 
Glover D.M., pp. 109 - 136, IRL Press, 1985). A resulting transformant, named DH10B(pTN24-15), has been 
deposited in National Institute of Bioscience and Human Technology, Agency of Industrial Science and 
Technology, and has been assigned the designation as FERM P-13953, which was subsequently transferred 
to the International Depository Authority on October 27, 1994, as FERM BP-4848. 

(Inventive Example 6) Northern hybridization 

Using a mRNA isolation kit (Pharmacia), poly (A) RNA was prepared from d10S, d10S-2, rat tissues (the 
brain, lungs, heart, liver, small intestines, kidney, ovaries, testes skeletal muscle) and rat cells (splenocytes 
and thymocytes). The RNA was denatured by heating at 65 «C for 5 minutes in 50% formamide, subjected 
to electrophoresis using 1.5% agarose gel containing 6.6% formaldehyde and then transferred on a 
nitrocellulose or nylon membrane (Schleicher and Schuell). 

As a probe, a double-stranded DNA fragment of 925 bp containing a DNA sequence SEQ ID NO: 42 
comprising the positions 43 to 967 of the pTN24-15 obtained in Inventive Example 4 was prepared by PCR 
and 32 P-labeled making use of a random primer labeling kit (Boehringer-Mannheim). A 1.8 kbp BamHI 
fragment of human EF1« cDNA (Uetsuki T. et al., J. Biol. Chem. t vol. 264, pp. 5791 - 5798, 1989) was 
labeled with 32 P and used as a control probe. The hybridization was carried out under high stringency 
condition in accordance with the method of Sambrook J. et al. (Molecular Cloning, A Laboratory Manual, 
2nd ed., Cold Spring Harbor Laboratory, New York, 1989). 

Fig. 4 shows results of the northern hybridization in which d10S, d10S-2 and d10S-16 cells were 
respectively stimulated or not stimulated with PMA and ionomycin. As is evident from Fig. 4, the poly (A) 
RNA obtained from d10S cells showed a weak hybridization band of about 2.0 kbp. Strength of the signal of 
this band increases when d10S cells are stimulated with PMA and ionomycin. The poly (A) RNA obtained 
from d10S-2 cells showed a signal which was about 4 times stronger than that from d10S cells stimulated 
with PMA and ionomycin, indicating that the expression quantity of Fas ligand mRNA in d10S-2 ceils is 
about 4 times higher than that in d10S cells. 

In the case of the d10S-16 cells which has been obtained after 16 repetitions of the procedure of 
Inventive Example 2, the expression quantity of mRNA was about 100 times higher than the case of d10S 
cells. Since the cytotoxic activity of d10S-16 cells was 100 times higher than that of d10S cells, it was found 
that increase in the expression quantity of the Fas ligand mRNA has positive correlations with the cytotoxic 
activity and the staining strength by mFas-Fc. 

Fig. 5 shows results of the northern hybridization of splenocytes and thymocytes prepared from the 
spleen and the thymus of rat, comparing just after their preparation (before culturing), after their culturing at 
37 *C for 8 hours without stimulating agent (untreated) and after their culturing at 37 'C for 8 hours in the 
presence of each stimulating agent. In the rat splenocytes, weak expression of the Fas ligand mRNA was 
observed. When the rat splenocytes were stimulated for 8 hours with PMA and ionomycin or ConA and IL-2, 
amount of the Fas ligand mRNA increased markedly. In the case of rat thymocytes, expression of the Fas 
ligand mRNA was hardly found before their culturing and after their untreated culturing. However, when the 
rat thymocytes were stimulated with PMA and ionomycin or ConA and IL-2, expression level of the Fas 
ligand mRNA increased to the same level of the case of splenocytes (Fig. 5). 

When expression level of the Fas ligand mRNA in each rat tissue was examined, a band of about 2.0 
kbp having a strong signal was found in testis (Fig. 6). Bands having normal or weak signals were found in 
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the small intestine, kidney and lung, but expression of the Fas ligand mRNA was not found in other tissues 

In this instance, all mRNA molecules were evidently intact, because a band of 1.8 kbp was found in all 
cells and tissues rehybridized with the human EF1a cDNA probe (the lower column in each of Figs 4 5 
and 6). 

(Inventive Example 7) Biochemical analysis of Fas ligand 

The Fas ligand expressed in d10S-12 cells and the Fas ligand expressed in COS-7 cells which have 
been transfected with pTN24-15 were checked for their biochemical properties. 

The d10S-16 cells are a cell population which has been obtained after 12 repetitions of the procedure of 
Inventive Example 2. Firstly, the cell surface protein of the d10S-12 cells or the COS-7 cells transfected 
with pTN24-l5 was biotinated by the method of Meier ef al. (Anal. Biochem., vol. 204, pp. 220 - 226, 1992) 
in which D-biotinyl-«-aminocaproic acid N-hydroxysuccinimide ester (biotin-CNHS-ester, Boehringer Mann- 
heim) is used. In this case, COS-7 cells transfected with the pCEV4 vector which does not contain extrinsic 
gene were used as a control of the COS-7 cells transfected with pTN24-15. Cells (7.5 x 10 6 ) were added to 
1 ml of a lysis buffer (1% NP-40, 50 mM Tris-HCI (pH 8.0), 150 mM NaCI, 1 mM (p-aminophenyl)- 
methylsulfonyl fluoride hydrochloride (APMSF), 1 ug/ml pepstatin and 1 mM leupeptin) and incubated for 
30 minutes on an ice bath to effect cell lysis. 

After 15 minutes of centrifugation at 14,000 rpm, the resulting supernatant fluid was incubated with 10 
ug/ml of hTNFR^-Fc for 60 minutes on an ice bath and then with a 5% volume of protein A-Sepharose 4B 
for 60 minutes at 4'C. After removing protein A-Sepharose 4B, 10 ug/ml of mFas-Fc was added to the 
resulting supernatant fluid and incubated for 60 minutes on an ice bath. To the resulting mixture was added 
1% volume of protein A-Sepharose 4B, followed by overnight incubation at 4-C. After centrifugation the 
precipitate was washed with the lysis buffer, suspended in 20 ul of Laemmli's sample buffer (62 5 mM Tris- 
HCI buffer (pH 6.3) containing 2% SDS, 10% glycerol and 0.002% Bromophenol Blue) supplemented with 
5% 2-mercaptoethanol and then heated at 95'C for 2 minutes. Thereafter, the thus prepared sample was 
subjected to a gradient gel electrophoresis using a 10 to 20% gradient polyacrylamide gel containing 01% 
SDS, and the protein molecules were transferred on a PVDF membrane and detected with an ECL system 
(Amersham). 

^nn^n Sh ° Wn in F ' 9 ' 1 ' mFas " Fc immunoprecipitated with a protein having a molecular weight of about 
40,000 contained in the d10S-12 cell lysate and with a protein having a molecular weight of about 37000 to 
45,000 contained in the lysate of COS-7 cells transfected with pTN24-15 (COS7/pTN24-1 5) Products of 
immunoprecipitation were not found in the case of COS-7 cells transfected with the pCEV4 vector which 
does not contain foreign gene (COS7/pCEV4). 

Molecular weight of each of the proteins immunoprecipitated in the COS-7 cells transfected with 
PTN24-15 and in the d10S-12 cells was larger than the molecular weight deduced from the aforementioned 
amino acid sequence. The difference in the molecular weight between these two cell populations and the 
difference between the molecular weight of immunoprecipitated proteins and the molecular weight deduced 
from the amino acid sequence were considered to be due to different glycosylation occurred in some of the 
four N-glycosylation sites. 

(Inventive Example 8) Measurement of cytotoxicity of Fas ligand 

Cytotoxic activities of d10S cells and COS-7 cells transfected with pTN24-15 were measured using W4 
cells as the target cells (Ogasawara J., et al.. Nature, vol. 364, pp. 806 - 809, 1993). The W4 cells are cells 
which acquired mouse Fas antigen-expressing ability by transformation of mouse WR19L cells that can 
hardly express mouse Fas antigen and are sensitive to the cytotoxicity of TNF. 

Examination of cytotoxic activity was carried out in accordance with the method of Rouvier E et al (J. 
Exp. Med., vol. 177, pp. 195 - 200, 1993). 

Firstly, d10S cells (2.5 - 5 x 10 s cells/ml) were suspended in 10% FCS-containing D-MEM supplemen- 
ted with 10 ng/ml of PMA (Sigma Chemical) and 500 ng/ml of a calcium ionophore, ionomycin (Cal- 
biochem). After 3 hours of incubation at 37 -C, the cells were washed with D-MEM to be used as effector 
cells. Also. COS-7 cells were transfected with pTN24-15 by DEAE-dextran method to be used as effector 
cells. Orf the other hand, 1 x 10 6 of WR19L cells or W4 cells were suspended in 100 ul of RPMI 1640 
containing 10% FCS and incubated at 37 -C for 2 hours together with 20 uCi of p'Cr] sodium chromate 
(Amersham). The resulting cells were washed with the culture solution (RPMI 1640) and used as the tarqet 
cells. 
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1x10 of 'Cr-labeled target cells were mixed with effector cells at the various ratios in each well of a 
round-bottomed microtiter plate. Total volume of the cell suspension in each well was adjusted to 200 ul 
The thus prepared plate was centrifuged at 700 rpm for 2 minutes and then incubated at 37 • C for 4 hours' 
After 5 minutes of centrifugation at 1,200 rpm, a 100 ul portion of supernatant fluid was collected from each 
s well and its rad.oactivity was measured using a y counter to caJculate specific cytolysis ratio 

Spontaneous release of *<Cr was determined by incubating the target cells solely in the medium and 
maximum release was determined by adding Triton X-100 to the target cells to a final concentration of 
0.1 /o. The specific cytolysis ratio was calculated based on the following formula. 

70 

A — B 

. Specific cytolysis ratio = 

C - B 

15 A, experimental release of 5 1 Cr 

B, spontaneous release of s1 Cr 

C, maximum release of 51 Cr 

As shown in Fig. 9, the COS-7 cells transfected with pTN24-15 (COS/pTN24-15) lysed W4 cells but 
ysis of W4 cells was not observed by another COS-7 cells transformed with the pCEV4 vector havinq no 
20 ™e 9 , n T f n9 (COS/ 0 CEV4 >- When c yto«^ic activities of the COS-7 cells transfected with P TN24-15 
COS/pTN24-15) and d10S cells are compared by their ratio to W4 cells (effector cells/target cells) the 
former showed at least 10 times higher activity than the latter. In addition, both of the d10S cells and the 
COS-7 cells transfected with pTN24-15 (COS/pTN24-15) showed no cytotoxicity upon WR19L cells (Figs. 8 
ano yj. 



25 



(2) Cytotoxicity by adding of culture supernatant 
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tho Sc!°T?o?f c th / l eX ^L ned ° yt0t0XiC aCtivity by adding a cu,ture ,iltrate of various concentrations of 

so f !^S^^\^ l S^ 7 cells ,ransfected with pTN24 - 15) or C0S/pCEV4 against the ~~»» 

. rn Ifj" cytotoxic activitv of a cultu re supernatant of the COS-7 cells transfected with pTN24-15 
(OOS/pTN24-15) was examined, significant activity was observed on the W4 cells but not on the WR19L 
cells (Fig. 10). This result shows that the recombinant Fas ligand was expressed by the COS-7 cells and 
cleaved to be a soluble form. 

(3) Inhibition of the cytotoxic activity by mFas-Fc and hTNFR/J-Fc. 

In addition, when mFas-Fc and hTNFR/S-Fc were added to the assay system, and the cytotoxicity was 
.examined The results are shown in Fig. 11. As Fig. 11 shows, the cytotoxicity of the Fas ligand-expressing 
C f S (COS/ P™ 24 - 15 > was inhibited by 10 ug/ml of mFas-Fc but not by the same amount of 
hTNFR/S-Fc similar to the case of the d10S cells. 

(Inventive Example 9) Fragmentation of chromosomal DNA 

46 Using a 24 well plate. 8 x 1 0* of COS-7 cells in each were transfected with 1 0 ug of pTN24-1 5 After 72 
hours of the transformation, 2 x 10* of WR19L cells or W4 cells were added to each well and incubated at 
37 C for 1 to 3 hours in RPMI 1640 containing 10% FCS. Non-adherent cells which did not adsorbed to the 
wall of each well were collected to prepare chromosomal DNA in accordance with the method of Laird PW 
et al. (Nucleic Acids Res., vol. 19, p. 4293, 1991), and the thus prepared DNA was subjected to an 
so agarose gel electrophoresis in the presence of 0.5 ug/ml of ethidium bromide. 

The results are shown in Fig. 12. As is evident from the drawing, the chromosomal DNA in the W4 cells 
co-cultured with COS-7 cells which have been transfected with pTN24-15 (COS/pTN24-15) became 
fragments in a step-ladder fashion which is an important feature of apoptosis. 

The DNA ladder was observed after 1.0 hour of the incubation, and most portion of the DNA became 
55 fragments after 2 hours of the incubation. 

Such a fragmentation of DNA was not observed in W4 cells co-cultured with COS-7 cells which have 
been transfected with pCEV4 that contains no foreign gene. In addition, such a fragmentation of DNA was 
not found in WR19L cells but only in W4 cells co-cultured with transformed COS-7 cells. 
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(Inventive Example 10) Purification of Fas ligand by affinity chromatography 

(1) Biotinylation of cell surface protein 

In order to use as a tracer protein in the following experiments, biotinylation of cell surface protein was 
carried out in accordance with the method of Meier et al. (Anal. Biochem., vol 204 p 220 1992) That is 
the d10S-12 cells prepared in the following step (3) were suspended in 10 mM sodium 'borate-buffered 
physiological saline containing 50 ug/ml of NHS-LC-biotin to a cell density of 1 x 10 7 cells/ml and incubated 
at room temperature for 15 minutes. After adding ammonium chloride to a final concentration of 10 mM to 
terminate the reaction, the thus treated cells were washed three times with 50 mM Tris-HCI buffer 
containing 150 mM of NaCI (pH 8.0, to be referred to as "TBS" hereinafter), thereby effecting biotinylation 
of cell surface protein. 

(2) Preparation of mFas-Fc affinity column 

A 4 mg portion of the purified chimera protein, mFas-Fc, prepared in Inventive Example 1 was 
dissolved in 4 ml of PBS (pH 7.4) and mixed with 2 ml of protein A-Sepharose 4B, and the mixture was 
incubated at 4-C for 1 hour to effect their binding. In order to remove free protein molecules, the resin was 
washed three times with TBS and then once with 200 mM sodium borate solution (pH 9.0). Thereafter the 
thus treated resin was incubated at room temperature for 45 minutes in 200 mM sodium borate solution' (pH 
9.0) containing dimethylpimelimidate (DMP) to effect covalent binding of mFas-Fc to the resin. 

(3) Purification of Fas ligand 

The d10S subline, d10S-12. obtained by 12 times of repetition of the procedure of Inventive Example 2 
was cultured at 37'C using 10 roller bottles containing 10% FCS-containing D-MEM further supplemented 
with 50 nM of 2-mercaptoethanol and 20 mM HEPES (pH 7.4). When the cell density reached 2 x 10 s 
cells/ml, 10 ng/ml of PMA and 500 ng/ml of ionomycin were added and the culturing was continued for 
additional 4 hours. 

After completion of the culturing, the cell suspension was subjected to 20 minutes of centrifugation at 
250 x g to recover the resulting pellet which was subsequently washed three times with PBS and then once 
w.th TBS. The thus washed pellet was stored at -80 -C for use in the following membrane fraction 
preparation. A portion of the pellet was also used for the biotinylation of cell surface protein carried out in 
the above step (1). 

The frozen cell pellet was added to 4 volumes of 0.3 M sucrose solution containing 1 mM p- 
aminophenyl methanesulfonyl fluoride hydrochloride (APMSF), 1 ug/ml of pepstatin, 1 ug/ml of leupeptin 
and 0.02% NaN 3 and, using Ultra-Turrax T25 (Janke & Kunkel, Staufen). homogenizd at blue position for 2 
minutes on an ice bath. 

Nuclei and un-homogenizd cells were removed by 20 minutes of centrifugation at 1,000 x g and at 4-C 
The resulting supernatant fluid was then subjected to 90 minutes of centrifugation at 100.000 x g and at 
4-C to obtain a membrane fraction. The thus obtained membrane fraction was dissolved in 40 ml of a lysis 
buffer (TBS containing 1% NP-40. 1 mM APMSF. 1 ug/ml of pepstatin and 1 ug/ml of leupeptin). and the 
solution was shaken overnight at 4-C to effect solubilization. The thus solubilized membrane fraction was 
centnfuged at 100,000 x g for 60 minutes at 4-C, and the resulting supernatant fluid was stored at -80 -C 
The aforementioned cells whose cell surface protein was biotinylated were also treated in the same manner 
and stored at -80 • C. 

A 100 ml portion of the membrane fraction solubilized to be used as a tracer of Fas ligand was mixed 
with 10 ml of the solubilized membrane fraction of the biotinylated cells. The resulting mixture was applied 
to an mFas-Fc column (1.4 ml) which has been equilibrated in advance with TBS containing 1% NP-40. 

The column was washed with 50 ml of TBS containing 1% NP-40 and 50 ml of TBS containing 0.1% 
NP-40 and then elution of Fas ligand was carried out with 50 mM Tris-HCI buffer (pH 8.0) containina 1 M 
NaCI and 0.1% NP-40. 

The eluates were collected in 1 ml fractions, and a 10 ul portion of each fraction was subjected to SDS- 
PAGE and then transferred on a PVDF membrane. The biotinylated protein was stained by allowing it to 
react with HRPO-labeled streptoavidin and detected by ECL system (Amersham) in accordance with the 
manufacturer's instructions. 

Fractions containing 40 kD biotinylated Fas ligand were pooled and incubated overnight at 4* C together 
with 10 ul of ConA-agarose beads (EY Laboratories). After 4 times of washing with TBS containing 0.1% 
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T 40 ' '5^ , W3S e ' Uted With 200 U ' 0f PBS containin 9 0.1% NP-40 and 2 M a-methylmannoside to 
obtain purified Fas ligand. 

(4) SDS-polyacrylamide gel electrophoresis 

one™ 8 ^ Urified FaS li9and ° btained in the above ste P < 3 > was subjected to electrophoresis using a 10 to 
20/. gradient polyacrylamide gel containing 0.1% SDS, stained using a silver staining kit (Wako Pure 
Chemical Industries), transferred on a PVDF membrane and then detected by the aforementioned ECL 
system As shown in Fig. 13, the purified Fas ligand was detected as a single band of about 40 kD in 
molecular weight by both silver staining and ECL system under non-reducing conditions 

The results are shown in Fig. 13. In the drawing, the lane 1 shows results of the silver staining and the 
lane 2 shows the detection results by the ECL system. 

(5) Cytotoxic activity 

Cytotoxic activity of the purified Fas ligand was measured in accordance with the procedure of Inventive 
"J/ ' n thls case ' however - tne P urif ied ligand obtained in the above step (3) was used instead of 
the d10S effector cells and the COS cells transfected with pTN24-15, and the cytotoxic activity was 
measured using the specific cytolysis ratio on the W4 and WR19L target cells as an index. As shown in Fiq 
14, cytotoxic activity was not found against WR19L cells which do not express Fas antigen but a 
concentration-dependent cytotoxic activity was found against the Fas antigen-expressing W4 cells. 

(Inventive Example 11) Screening using a part of rat Fas ligand DNA 

25 (1) Screening of human chromosomal DNA library 

■■h '^Sp,^ o^ 0/ i $train VCS257) W6re infected with a human (Placental) chromosomal DNA phage 
library (EMBL3 SP6/T7. Clontech), mixed with soft agar and overlaid on agar plates. The overlaid plates 
were incubated overnight at 37 -C to effect formation of phage plaques. After cooling at 4-C for about 4 
30 hours, the phage particles were transferred on nitrocellulose filters. 

Separately from this, PCR was carried out using the plasmid pTN24-15 obtained in Inventive Example 4 
as a template, a sequence (AGAACTCCGTGAGTTCACCA) as a sense primer 4 (SEQ ID NO- 43 SEQ ID 
NO: 44) and a sequence (C AATATTCCTG G C ATCCATG) as an antisense primer 4, thereby effecting 
amplification of a cDNA fragment which encodes the extracellular domain of rat Fas ligand cDNA 
nucleotide positions 400 to 967 of SEQ ID NO: 25). A probe 1 (SEQ ID NO: 45) was prepared by labeling 
the amplified product with *P using a random primer labeling kit (Boehringer-Mannheim) in accordance 
with the procedure of Inventive Example 6. In the same manner, a 5'-end sequence of SEQ ID NO' 25 

/"c^T; 180 ^ 6 P ° Siti0nS 43 t0 233 ' was amplified by PCR and labeled with 32 P to prepare a probe 2 
(bEQ ID NOi 46). 

The nitrocellulose filters obtained above and the thus prepared each probe was subjected to hybridiza- 
tion by slightly modifying the method of Shaw et al. (Nucleic Acids Res., vol. 11, pp. 555 - 573 1983) That 
is, the filters were washed overnight at 65- C in 3 x SSC containing 0.1% SDS and then subjected to 5 
hours of prehybridization at 42 -C in 5 x SSC containing 50% formamide, 5 x Denhardt solution 0 1% SDS 
and 250 ug/ml of denatured salmon sperm DNA. Next, the aforementioned each probe (1.1 x 10* cpm/ml) 
was added to 5 x SSCP containing 50% formamide, 1 x Denhardt solution, 0.1% SDS, 100 ug/ml of 
denatured salmon sperm DNA and 10% (w/v) dextran sulfate, and the above filters were subjected to 18 
hours of hybridization at 28 «C. The filters were washed twice with 2 x SSCP containing 0.1% SDS at room 
temperature and then three times with 0.3 x SSCP containing 0.1% SDS at 37 -C. When the thus treated 
filters were checked by autoradiography, a plurality of positive clones were detected. 

(2) Analysis of positive clones - 1 

Phage DNA fragments were prepared from 2 clones, XhFL4 and XhFL7, selected from the positive 
clones obtained by the hybridization with the probe 1, in accordance with a known method (for example 
see Sambrook J. et al., Molecular Cloning-, a Laboratory Manual, 2nd. ed., Cold Spring Harbor Laboratory 
New York, 1989). The clones XhFL4 and XhFL7 respectively contained human chromosomal DNA fragments 
of 18 kbp and 17 kbp, and results of their restriction enzyme mapping revealed that they have a mutually 
overlapped area. 



35 



40 



45 



50 



32 



EP 0 675 200 A1 



75 



20 



uoXtjzzvi^ ixsssrsr ?■ r eotide posi,ions ° f 524 * 967 °< « » 

accordance witlle proced t2£ ^Exa^ D ,e 6 ,r h J" ^ 4 ind ' abe,ed With Mp in 
were digested with Leral rLt iction h \ 38 3 Pr0be " The dones XhFU and ^ n FL7 

obtaine "probe 3. Asl^iT^kSZS. ^ ^ * S ° Uthem h * bridiza «°n the just 

the probe 3 . ' a9me0t the C '° nes XhFL4 and xhFL7 hybridized with 

When DNA sequence of thTolasmid oBL hp. 2 , reSU ' t,n9 P ' aSmid was named P^L-hFL4H. 

Perkin-Elmer Japan, it Us conZLf^ T ^* ^ 3 ° NA S6quencer < M ° del 3™, 

Industrial Science and TeLoto .nf hTf hi? ST"™* Tsa »»l°9V. Agency of 

~rrs„Titsc„xrs: s.sr risi est 

25 (3) Analysis of positive clones -- 2 

DNA fragment of 18 kb D DNA was nrLJrL 7k , irmed that ,hls clone contains a chromosomal 

<o agreement with favored nuCeotide frequenc^notlci in ol SP 1! genes " S6qUenCeS 9 °° d 

(Inventive Example 12) Cloning and expression of human Fas ligand-encoding cDNA 

(1) Cloning of human Fas ligand cDNA by PGR 

concentration of 5 ug/m., and the culturing was cont^ 3dded t0 3 final 

■<o a density gradient centrifugation using HistoPak 1 083 Sol ,f ^ C6 " S W6r9 rem0Ved by 

using a mRNA preparing kit (PharmacW Svnf IT 1 T f he ™ cal >' and ^ < A > ™A was prepared 

s firstly a sense primer 5 (GCTCTAGACTACAGGACTGAGAAGAAGT) (SEQ ID NO- 4<n a „H a „ 
tisense pnmer 5 (GCTCTAG AACATTCTCG G TG CCTG TAAC1 fSEO in no iof ' " a "" 
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Xba\ site (GCTCTAGA) at 5*-end. 

To 1 ug of the poly (A) RNA were added 50 ng of random hexamers and 200 units of MMLV RNase hT 
reverse transcriptase (Gibco BRL) and reverse transcriptation reaction was carried out. A 2.0 ul portion of 
the r suiting r action solution was diluted with 100 ul of a PCR buffer containing 100 pmol of the s nse 
primer and the same amount of the antisense primer, 4xdNTP and Taq DNA Polymerase. PCR was carried 
out using DNA Thermal Cycler (Perkin-Elmer) by 20 cycles of the reaction, each cycle comprising 
incubation at 94 *C for 1 minute, 55* C for 2 minutes and 72 *C for 3 minutes. 

The thus obtained PCR product was digested with a restriction enzyme Xba\ and then isolated using a 
1% agarose gel (Low Gel Temperature, BioRad). A DNA fragment of about 970 bp was recovered from the 
gel and inserted into the Xba\ site of pBluescript II, and the resulting plasmid was named pBX-hFL1 . DNA 
sequence in the plasmid pBX-hFL1 was determined using a DNA sequencer. It was confirmed that the 
nucleotide sequence of the 970 bp DNA fragment contained in this plasmid coincides with the chromosomal 
gene sequence obtained in Inventive Example 11. The results are shown in SEQ ID NO: 31 and Figs. 19 
and 20. It was found that, though the human Fas ligand does not have a signal sequence at the N-terminal 
side similar to the case of the rat Fas ligand, it is a type II membrane protein because it contains 22 
hydrophobic amino acid residues in a central region of its protein molecule. The cytoplasmic domain 
comprises 80 amino acid residues starting from Met, and 32 of the 80 residues are proline. The C-terminal 
extracellular domain comprises 179 amino acid residues and contains 3 N-glycosylation sites (Asn-x- 
Ser/Thr), 

A transformant, E. coli DH10B(pBX-hFL1), obtained by transforming an E. coli strain DH10B with the 
plasmid pBX-hFL1 in accordance with the Hanahan's method (op.cit.) has been deposited in National 
Institute of Bioscience and Human Technology, Agency of Industrial Science and Technology, and has been 
assigned the designation as FERM P-14225. which was subsequently transferred to the International 
Depository Authority on October 27, 1994, as FERM BP-4850. 

(2) Introduction into COS cells 

The 970 bp Xba\ DNA fragment obtained in the above step (1) was inserted into the Xbal site of an 
animal cell expression vector pEF-BOS (Mizushima & Nagata, Nucleic Acids Res., vol. 18, p.5322, 1990) 
and the resulting plasmid was named pEX-hFL1. Thereafter, COS-7 cells were inoculated into D-MEM 
medium containing 10% FCS in cell density of 2 x 10 6 cells per one Petri dish of 10 cm in diameter, and 5 
ug of the plasmid pEX-hFL1 was introduced into the cells to obtain a transformant named COS/pEX-hFL1. 

(3) Cytotoxic activity of transformant 

Cytotoxic activity of recombinant cells was measured in the same manner as described in Inventive 
Example 8, using the COS-7 cells transformed in the above step (2) as the effector cells and 10* cells of 
WR19L or WC8A as the target ceils. The WC8A is a transformant which acquired human Fas antigen- 
expressing ability through the transformation of mouse WR19L cells (Itoh N. et aL J. Immunol vol 151 
pp. 621 - 627, 1993). ' " 

That is, 10 s cells of WR19L or WC8A were labeled with 51 Cr by culturing the cells at 37 *C for 2 hours 
in RPMI 1640 medium containing 20 uCi of [^Cr] sodium chromate (Amersham). 

The thus 5t Cr-labeled cells (1 x 10*) were mixed with COS/pEX-hFL1 cells at various mixing ratios and 
cultured at 37 -C for 4 hours, subsequently measuring cytotoxic activity using released 51 Cr as an index. As 
shown in Fig. 21, the COS/pEX-hFL1 showed a cytotoxic activity against the WC8A cells in a concentration- 
dependent fashion. It did not induce apoptosis against WR19L In addition, as shown in Fig 22 the 
cytotoxicity of COS/pEX-hFL1 was inhibited by the addition of the chimera protein containing the extracel- 
lular domain of human Fas antigen (hFas-Fc) or the chimera protein containing the extracellular domain of 
mouse Fas antigen (mFas-Fc) prepared in Inventive Example 1, but was not inhibited by the addition of a 
soluble type human TNF receptor (hTNFR0-Fc). 

On the basis of the above results, it was confirmed that the protein encoded by the 970 bp cDNA 
isolated in the above step (1) is a Fas ligand which induces apoptosis by binding to the Fas antigen. 

(Inventive Example 13) Isolation of mouse Fas ligand chromosomal gene 

Indicator E. coli cells were infected with a mouse chromosomal DNA library (Stratagene) which has 
been prepared by introducing 129/Sv mouse chromosomal DNA into lambda FIX II vector. The thus infected 
cells were mixed with soft agar and overlaid on agar plates to obtain 1.3 x 10 6 phage plaques. After cooling 
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at 4-C for about 4 hours, the phage particles were transferred on nitrocellulose filters 

as /LmniSo fr0m thiS ' PC ^ 3S ""'^ ° Ut USin9 the plasmid P TN24 " 15 obtai ™d in Inventive Example 4 

sequ^ 35 3 Sense P ri - « (SEQ ID NO: 43) and a 

sequence (CAATATTCCTGGCATCCATQ) as an antisense primer 4 (SEQ ID NO- 44) therebv effertinn 

TSSTfi \r::zr which enc T: the extrace,,uiar domain *^z^*szs 

or bcQ ID NO. 25). A probe 3 was prepared by labeling the amplified product with *P usina a random 
pnmer labeling kit (Boehringer-Mannheim) in accordance with the procedure of Inventive Example 6 Tn ?he 

rrr e o/ D 5end side sequence ° f seq ,d no: * ™* p3E» « S 4 ^ 

amplified by PCR and labeled with *P to prepare a probe 4 Prions « to <!33, was 

10 tn h T l! e H nit ? C8llU i $e fi,ter$ ° btain6d ab0ve and each of the thus P re P^ed probes 3 and 4 were subjected 

ISFTSJt STSSSLThTr out under mi,d conditions * milar to the ca - of ^52 

2iJ - JoTJ^ T * ^"^.on at 33 -C. the filters were washed twice with 2 x SSCP 
containing 0.1% SDS at room temperature and then with 0.3 x SSCP containing 01% SDS at 37 -C Bv 
subjecting the thus treated filters to autoradiography, 2 positive clones were obtained XMFL5 and XM FL1 8) 
is Each p.aque of the positive clones was isolated and subcloned into pBluescript IIKS(T ^ (Stratiene to 

n P =d 3 e ^Z^^^ST* — ° NA 

region corresponding to the rat Fas ligand cDNA were determined, the thus determi^d nucleotide 
SZZSZ SseT SanCr * * * ^ ~ ^ <" 

esl es e , f '? ati0n C ,° d0n 107 bP d ° WnStream fr0m the TATA b °* whichVncode^ , sS amino 2 
res dues (molecular weight of the amino acid moiety, 31.440). Similar to the case of the rat FasZnd the 

aminrTa vf ^ ^J" ^ 3 ^ Sequence in its N*™** side, but contains 22 hyZhobic 
30 Znn r S n 6S ^ ^ regi ° n ° f the Protein mo,ecule ' Thus . » ^s revealed thatfhe Hse Fas 
2? arenrn 3 . Pr ° tein - Cy, ° P ' aSmiC domain consists ° f * amhio add ^ res dueT of wrS 

sysrr^s^ extrace,iu,ar domain consists ° f 179 «*• acid ™ 

cDNA S 9olrfn C n°^ r r d ** T F " CDNA hi9h h ° m0,0 9 y with the rat ^ as <i 9 and 

cDNA, 90.6/. in nucleotide sequence of coding region, 91.4% in amino acid seauence and tuwT 
35 nucleotide sequence of 3' noncoding region. sequence and 84.5 /« in 

(inventive Example 14) Cloning of mouse Fas ligand-encoding cDNA by PCR and expression thereof 
(1) Preparation of plasmid pBL-MFLW4 

40 

nD M?l e c n , 0 „ Cyte l 0f 3 WiW < C3H + / + > m °"se were suspended to a cell density of 2 x 10* cells/ml in 
RPM 1640 medium (NISSUI PHARMACEUTICAL) containing 10% FCS. 50 uM in^LSSTi? 

ngt o° p C MA A a a nd d 50 0 0 SS of ^ ^ -T! ** * ^ " ^ ^^SS^ 10 

« usC HistoPak lO^SinrTJ ^7 T"' Ce " S W6re r8m0V9d by a densi * 9 radient centrifugation 
using H.stoPak 1083 (Sigma Chemical), and poly (A) RNA was prepared using a mRNA preparina kit 
(Pharmaca). Synthesis of single-stranded cDNA and PCR were carrL out in the foZing manner in 

MeMoo* and Ampliations, ed. by M.A. Innis ef a/., Academic Press, San Diego, pp. 21 - 27 1990) 
Firstly a sense primer 6 (GCTCTAGAGAGAAGGAAACCCTTTCCTQ) (SEQ ID NO- 50) 'and an an- 

50 tisense pnmer 6 (GCTCTAGAATATTCCTGGTGCCCATGAT) (SEQ ID NO 51) were prepaid This sense 
STSTT h Z re9i ° n °' th9 AT ° initiati °" C0d0n and a *™ *• (GCTCTAGA) at 5 -end On 

SaS(GCTCT^^^^^ COnt3inS 9 d — ^ ° f - T - ™ -™ 

To 1 ug of the poly (A) RNA were added 50 ng of random hexamers and 200 units of MMLV RNase H~ 

55 revere ranscriptase (Gibco BRL, and reverse transcription reaction was carried out A 1 0 u. poZ of 
llf Ult ' n i reaCtl0n SO,ution was diluted *»• 100 ul of a PCR buffer containing 100 pmo. of the Tense 
pnmer and the same amount of the antisense primer, 4xdNTP and Taq DNA Polymerase PCR was carried 

• out using DNA Thermal Cycler (Perkin-Elmer). The thus obtained PCR product was digesTed wi h a 
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S^o?S?l2tn" ,d the " iS0 ' at ! d USi " 9 3 1% a9ar ° Se (L0W Gel Tempen*™. BioRad). A DNA 
fragment of about 940 bp was recovered from the gel and inserted into the Xba\ site of pBluescript IIKSm 

defermfn ZE?. DnT " PBL " MFLW4 ' ° NA S6quenCe in 4he pl^mid pB^MFLW4 vras 

seten e o la T^T^n ZtT? * PBL ' MFLW4 COnt *" s the 

chLo S om,ge™ ^ ^ ^ « - - 

dBL MR wl° rmant ' V 0 "' DH10B (P BL " MFL W4). obtained by transforming £ coli DH10B with the plasmid 
«„XT*Yir^ transferred to the Inlematton,, DeposLv 



(2) Introduction into COS cell 
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75 The 940 bp Xbai fragment obtained in the above step (1) was inserted intn th« Yha\ ^ * • , 
(3) Cytotoxic activity of transformant 

K.J^mT ^ " ,ecombinsnt ce » 5 ™» » the sime manner as described in Inventive 

Sirs ^.ssr^ ~r 081,8 — 2 — — - 

was not nh.b.ted by the add.t.on of the soluble type human TNF receptor (hTNFRfl-Fc) ' 

knilw *k If ° f ab0V9 reSU ' tS ' * W3S con,irmed that the P™Wn encoded by the 940 bo cDNA 
-seated ,n the above step (1, is . Fas ligand which induces apoptosis by binding to the Fas anZn 

(Inventive Example 15) Production of monoclonal antibody 
(1 ) Synthesis of peptide and preparation of immunizing antigen 

SSZ'SSF* " M * " 88 —** 10 5% aMa ~ Si -5 

(CAI^LS3<?!fS,f?" T. S " bie " M '° PU * ai0n usin ' a re ' erss ""^ HPLC column 
1S En 9 n M ^ < t; KS !; S,,SM i' LEWEDTYGIVLL) (SE0 10 N0: 5 * W* SI (SKYPQDLVMMEGKMMS) 

^Y&zzzsgg F ™ <seq ,d no: 551 "" 8 ° bwn9a * ~ 2 

/ he D t o'i S / o btained pep,id6S were linked t0 ke y h0,e lim Pet hemocyanin (KLH- Pierce Chemical) and 
cat,on IC BSA (P,erce Chemical) in the following manner to be used as immunizing Antigens ° 
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Each of the KLH and cationic BSA was dissolved in distilled water to prepare a 10 mg/ml solution. Each 
of the peptides was dissolved in distilled water or 5% aqueous ammonia to prepare a 1 mg/ml solution. The 
KLH was mixed with each peptide at a mixing ratio of 1:100, and the cationic BSA at a ratio of 1:10, and the 
resulting mixtures wer adjusted to pH 5 with hydrochloric acid. Next, a water soluble carbodiimide (1- thyl- 
5 3-(3-dimethylaminopropyl)-carbodiimide hydrochloride, Dojin Laboratories) was added to the mixture in an 
amount of 1 mg/mg KLH or cationic BSA and stirred at room temperature for 4 hours. The reaction mixture 
was purified by Sephadex G25 (Pharmacia), and the first eluate was used as the administration antigen. 

(2) Immunization and production of antiserum 

w 

A 100 ug portion of the immunizing antigen prepared in the above step (1) was mixed with the same 
amount of Freund's complete adjuvant and administered to Balb/c or ddy mice intraperitoneal^ (5 to 6 
weeks of age, female). After 1 week of the first administration, the same amount of the antigen was mixed 
with Freund's incomplete adjuvant and administered intraperitoneal^. The booster was further repeated 
75 twice at one-week intervals. One week thereafter, 20 ug of the immunizing antigen was diluted with 
physiological saline and administered by intravenous injection. Cell fusion was carried out 2 days after the 
final administration. After 2 times of the administration, antiserum was obtained by collecting biood-from the 
ophthalmic vein and separating serum. 

20 (3) Measurement of the reactivity of antiserum with peptide 

A 2.5% glutaraldehyde solution was dispensed into wells of Amino Plate (Sumitomo Bakelite) in 70 ul 
portions and allowed to stand still for 1 hour at room temperature, subsequently discarding the liquid 
contents. A 50 ul portion of each peptide solution diluted to 5 ug/ml with 0.076 M PBS (pH 6.4) was added 

25 to each well of the thus treated plate and incubated at 37 *C for 1 hour. The plate was cooled with ice water 
and then washed 5 times with ion-exchanged water. Thereafter, 0.2% gelatin solution in PBS was dispensed 
into wells of the resulting plate in 100 ul portions and allowed to stand still for 30 minutes to effect blocking. 

Next, each antiserum was diluted 500 times with PBS and dispensed in 50 ul portions into the wells. 
After 1 hour of reaction at 37 • C, the plate was washed twice with physiological saline containing 0.005% 

30 Tween 20 (to be referred to as "washing solution" hereinafter). A peroxidase-labeled anti-mouse im- 
munoglobulins antibody (DAKO) was diluted 2,000 times with PBS containing 0.25% gelatin and added to 
the washed plate. After 1 hour of reaction at 37 'C, the plate was washed 5 times with the washing solution. 
Thereafter, Mcilvaine buffer solution (pH 5.0) containing 3 mg/ml of o-phenylene diamine and 0.027% 
hydrogen peroxide was dispensed into wells of the thus treated plate in 50 ul portions, and the reaction was 

35 carried out for 10 minutes at room temperature. 

The reaction was terminated by adding 50 ul of 2 N sulfuric acid to each well and then absorbance at 
492 nm was measured. As the result, all of the tested antisera showed reactivity with the immunizing 
peptide. 

40 (4) Production of monoclonal antibody 

The immunized mouse obtained in the above step (2) was sacrificed to excise the spleen which was 
subsequently sliced, passed through a stainless steel mesh and then suspended in RPMI 1640 medium to 
obtain a splenocyte suspension. The thus obtained splenocytes were mixed with mouse myeloma cells 
45 (P3X63Ag8U1) at a mixing ratio of 10:1, and the mixture was subjected to 8 minutes of centrifugation at 
1,400 rpm. To the resulting precipitate was quickly added 0.5 ml of RPMI 1640 containing 42.5% 
polyethylene glycol 1540 and 15% dimethyl sulfoxide. After 1 minute of vigorous shaking, 10 ml of RPMI 
1640 was gradually added to the cells, and the resulting mixture was subjected to 5 minutes of 
centrifugation at 800 rpm. 

so The thus obtained precipitate was suspended in HAT medium (RPMI 1640 medium supplemented with 
1 x 10~ 4 M hypoxanthine, 4 x 10" 7 M aminopterin, 1.6 x 10" 5 M thymidine and 10% FCS) to a final cell 
density of 2 x 10 5 cells/ml, and'the suspension was dispensed into wells of a 96 well microplate in 0.2 ml 
portions. Half of the medium- was exchanged with fresh medium every 2 to 3 days, and the medium was 
then exchanged entirely with HT medium (RPMI 1640 medium supplemented with 1 x 10~ + M hypoxan- 

55 thine, 1.6 x 10~ 5 M thymidine and 10% FCS). 

When growth of hybridoma cells was observed, screening was carried out by means of ELISA. That is, 
a 96 well plate to which the peptide prepared in Inventive Example 15 (1) has been immobilized was 
washed twice with the aforementioned washing solution, and a 100 ul portion of each culture supernatant 
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(5) Confirmation of reactivity by western blotting 
20 the oep^^lTlZ^ T ? ^ St6P (2) (immUniZ6d With the a "«9°" P"*— u*h> 

to 2 ho™ o. baking a, 37-C u!l „ 3 ^^t^L^T" 

No J, scm) " S t0 Carry ° ut co,or deve,opment with ™ B ^ < Cat - 

V a, !f the monoc,onal antibody F864 - 5 - 1 « 

(6) Confirmation of the reactivity of the monoclonal antibody with peptide (2, by blocking reaction-1 

reaction. F883-1-1) wrth the immunizing peptide (2) was confirmed by blocking 

no rt l 2 ' 5% ^ ,U ,! arald f hyd9 S °' Uti0n W3S dis P ens ed into wells of Amino Plate (Sumitomo Bakelite) in 70 ul 
cements A SotTortio: T f!' ^ * '*^^£^^ 

ice water and then washed 5 times withUxc^^ 

0.1 M g, yc ,ne was d, S pensed into each well of the resulting P ,ate in ioo ul portion 
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for 30 minutes to effect blocking. 

Separately from this, each of the aforementioned peptides (2), (3) and (4) was diluted with PBS to a 
concentration of 10 ug/ml to be used as a blocking antigen solution. Also, a solution containing no blocking 
antigen was prepared to be used as a negative control. After adding 25 ul of each of these solutions to 

5 each well of the above plate, the antibody F883-1-1 which has been diluted to 0.4 ug/ml with 0.2% gelatin- 
containing PBS was dispensed in 25 ul portions into the wells. After 1 hour of reaction at 37 -C, the plate 
was washed twice with the washing solution. 

Next, a peroxidase-tabeled anti-mouse immunoglobulins antibody (DAKO) was diluted 2,000 times with 
PBS containing 0.2% gelatin and dispensed into wells of the washed plate in 50 ul portions. After 1 hour of 

to reaction at 37 'C, the plate was washed 5 times with the washing solution. Thereafter, Mcllvaine buffer 
solution (pH 5.0) containing 3 mg/ml of o-phenylene diamine and 0.027% hydrogen peroxide was dispensed 
into wells of the thus treated plate in 50 ul portions, and the reaction was carried out for 10 minutes at room 
temperature. The reaction was terminated by adding 50 ul of 2 N sulfuric acid to each well and then 
absorbance at 492 nm was measured. The results are shown in Fig. 29. 

75 In Fig. 29, absorbance of a well to which the blocking antigen was not added (negative control) was 
taken as 100, and relative absorbance in each of other wells was shown. 

As is evident from Fig. 29, it was confirmed that the reactivity of the F883-1-1 antibody with the antigen 
peptide is inhibited only when the peptide (2) is used as a blocking peptide. 

20 (7) Confirmation of the reactivity of the monoclonal antibody with the peptide (3) by blocking reaction-2 

Reactivity of the IgM monoclonal antibody produced in the above (4) (antibody F897-1-2 produced by 
hybridoma F897-1-2, which has been produced from the spleen cell of the mouse immunized with the 
antigen produced using the peptide (2) and the myeloma cell) with the immunizing antigen peptide (3) 

25 (peptide (3)) was confirmed by means of blocking reaction. 

First, peptide (3) was labeled with peroxidase in accordance with Nakane et a/., Immunofluorescence 
and Related Staining Techniques, W. Knapp, K. Holubar and G. Wick eds., 1978) as described below. 

6 mg of peroxidase (RZ3.11, Toyobo Co., Ltd.) was dissolved in 1.5 ml of distilled water. To the solution 
was added 0.3 ml of 0.1 M sodium m-periodate in distilled water, and the solution was allowed to stand at 

30 room temperature for 15 minutes. To the solution was then added 0.3 ml of 1.5% ethylene glycol in distilled 
water, and the solution was allowed to stand for 20 minutes. The resulting solution was dialyzed against 
0.001 M acetate buffer, pH 4.4 at 4°C overnight. 

To 159 ul of the resulting activated peroxidase solution (corresponding to 500 ug of peroxidase) was 
added 9 ul of 1M carbonate buffer solution, pH 9.5, and then, 428 ul of the solution of peptide (3) which 

35 had been prepared by dissolving the peptide (3) in distilled water to a concentration of 1 mg/ml (the amount 
of the peptide (3) being 20 times the molar amount the peroxidase), and the solution was allowed to react at 
25 *C for 2 hours. To the solution was added 15 ul of sodium borohydride solution prepared by dissolving 
the sodium borohydride in 0.01 M carbonate buffer solution, pH 9.5 to 4 mg/ml, and the solution was allowed 
to stand at 4 • C for 2 hours. To the solution was further added 25 ul of 0.2M glycine in distilled water, and 

40 the solution was allowed to stand at room temperature for 1 hour. The solution was then dialyzed against 
0.076M PBS, pH 6.4 at 4*C overnight, and to the resulting solution of peroxidase labeled peptide (3) was 
added an equal amount of glycerol. The mixture was stored at -20 0 C. 

Next, 20 Ug/ml anti-mouse immunoglobulins antibody (Z259, DAKO) in 0.076M PBS was dispensed into 
wells of an immunoplate (Maxi Sorp™ , NUNC) in 50 ut portions, and the plate was incubated at 45 "C for 

45 30 minutes. The plate was then cooled with ice water, and washed 5 times with ion exchanged water. To 
the wells were then dispensed PBS containing 0,2% gelatin in 100 ul portions, and the plate was kept at 
4*C overnight for blocking. After the blocking, the salted out antibody (F897-1-2) diluted to 100 times with 
PBS was dispensed in 50 ul portions, and the plate was incubated at 37 *C for 1 hour. The plate was then 
washed twice with 0.9% NaCI washing solution containing 0.005% Tween 20, and once with ion exchanged 

so water. 

In the meanwhile, peptide (3) was diluted with PBS to a concentration of 3 ug/ml and 10 ug/ml, 
respective^ and the resulting solutions were used for the blocking antigen solutions. A solution containing 
no blocking antigen was also prepared, and the solution was used for the negative control. To the wells of 
the plate were dispensed the thus prepared solutions in 25 ul portions, and then, the peroxidase-labeled 
55 peptide (3) diluted 200 times with PBS in 25 ul portions. The plate was incubated at 37 6 C for 1 hour to 
promote the reaction. After the completion of the reaction, the plate was washed 5 times with the washing 
solution, and twice with the ion exchanged water. To the wells were dispensed 50 ul portions of Mcllvaine 
buffer, pH 5.0 containing 3 mg/ml of o-phenylene diamine and 0.027% hydrogen peroxide, and the reaction 
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(Inventive Example 16) Evaluation of apoptosis inhibition activity - 1 
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(Inventive Example 17) Evaluation of apoptosis inhibition activity - 2 

- SSSSSi 

the human Fas antigen-expressing transformant cells WC8 P ^ } " d 
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(Inventive Example 18) Expression of the extracellular domain of the human Fas ligand 
5 (1) Preparation of plasmid pMl 067 

(2) Preparation of plasmid pM1070 

the sequence located at th« r t^ m ;„,.o * (oAATTC). The antisense primer contains 

(3) Introduction into COS cells 

COS 1/nFY hn 1 *» . u p / esence of 5/. C0 2 to produce the transformants COS-1/pM1070 and 
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(4) Cytotoxic activity of the transform ant 

The cytotoxic activity of the culture supernatants of COS-1/pM1070 and COS-1/pEX-hFL1 produced in 
th abov (3) was valuated as in th cas of Inv ntive Examples 8 and 12 by using WC8A c lis and W4 
cells for the target cells, respectively. The evaluation was carried out as described below. 

In RPMI1640 medium containing 20 uCi of f^Cr] sodium chromate (NEN) were incubated 10 6 cells of 
WC8 or W4 cells at 37 • C for 2 hours to label the cells with the 5l Cr. 

The cell culture supernatants produced in the above (3) were added to the reaction solution containing 
1 x 104 5 ^-labeled cells to a final concentration of 3% and 10%, respectively. The cultures were 
incubated at 37 -C for 4 hours, and cytotoxic activity was evaluated by using the release of the 51 Cr for the 
index. 

The results are shown in Figs. 33 and 34. As apparent in Figs. 33 and 34, the culture supernatants of 
COS-1/pM1070 and COS-1/pEX-hFL1 exhibited concentration dependent cytotoxic activity on WC8A cells 
and W4 cells, respectively. In Figs. 33 and 34, "Mock" designates the control. 

Presence in such culture supernatants of the Fas ligand having the activity of binding with the human 
Fas antigen to induce apoptosis was thus confirmed. 

(5) Western blotting using the culture supernatants of transformants COS-1/pM1070 and COS-1/pEX-hFL1 

A rabbit antiserum capable of recognizing a part of the amino acid sequence of the human Fas ligand 
(PSPPPEKKELRKVAH, SEQ ID NO: 60) was prepared in accordance with a known procedure, and western 
blotting was carried out by using the thus prepared rabbit antiserum as descirbed below. 

10 ul of the culture supernatants of transformants COS-1/pM1070 and COS-1/pEX-hFL1 produced in 
the above (3) were respectively mixed with 5 ul of distilled water. To such mixtures were respectively 
added a 5 ul of distilled water containing 4% SDS, 80% glycerol, and 0.04% BPB, or a 5 ul of distilled 
water containing 4% SDS. 80% glycerol, 8% DTT, and 0.04% BPB. The resulting mixtures were incubated 
at 37 -C for 1 hour, and then, subjected to SDS-polyacrylamide gel electrophoresis on 5 to 20% gradient 
gel. After completing the electrophoresis, the gel was transferred to PVDF membrane (Atto K.K.) at room 
temperature, a 200 mA for 60 minutes, and the membrane was blocked by the solution of skim milk (Snow 
Brand Milk Products, Co., Ltd.) at 4-C overnight. The thus blocked membrane was washed once with PBS 
(by incubating at room temperature for 15 minutes), and twice with 0.1% Tween 20/PBS (by incubating at 
room temperature for 5 minutes). 

The rabbit antiserum as described above was diluted 1,000 times with 0.5% BSA/0.1% Tween 20/PBS, 
and the membrane was allowed to react with the thus diluted rabbit antiserum at 37 *C for 1 hour. After the 
completion of the reaction, the membrane was washed twice with 0.1% Tween 20/PBS. The membrane was 
then immersed in a solution of peroxidase-labeled anti-rabbit immunoglobulins antibody (Cat No P448 
DAKO) which had been diluted 1,000 times with 0.5% BSA/0.1% Tween 20/PBS, and allowed to react at 
room temperature for 1 hour. The membrane was washed 5 times with 0.1% Tween 20/PBS, and water on 
the surface was removed. The membrane was then evaluated in ECL system (Amersham). 

In the case of the supernatant of COS-1/pM1070, a band was observed at about 29 kD under reduced 
conditions, and at about 26 kD under non-reduced conditions. 

In the case of the supernatant of COS-1/pEX-hFL1, a band was observed at about 26 kD under reduced 
conditions, and at about 24 kD under non-reduced conditions. 

The results of the western blotting under non-reduced conditions are shown in Figs. 35 and 36. 

(Inventive Example 19) Inhibition of the expression of Fas ligand by antisense oligonucleotide 
(1). Synthesis of antisense oligonucleotide 

A phosphorothioate sense oligonucleotide of 22 nucleotides containing the nucleotide sequence 
(TAAAACCGTTTGCTGGGGCTGG) from 20th to 41st nucleotides in SEQ ID NO: 31 (hereinafter referred to 
as sense oligonucleotide S20), and a phosphorothioate antisense oligonucleotide having the complementary 
sequence (CCAGCCCCAGCAAACGGTTTTA) to the sense oligonucleotide S20 (hereinafter referred to as 
antisense oligonucleotide A41) were synthesized in accordance with a known method (SEQ ID NOS: 61 and 
62). The resulting synthetic oligonucleotides were respectively dissolved in TE buffer to a concentration of 1 
mM. 



42 



EP 0 675 200 A1 



(2) Introduction of antisense oligonucleotide into the cell 



in RPM| S i f 64o a lH Lh1 C8 "! 8XPreSSin9 th6 huma " FaS ligand (see ,nventive Exam P'e 16) were suspended 
in HPMI 1640 medium conta n nq 10% heat-inactivatflri Fr<? an H tho H ° uou 

a wells of a 96 wel. plate (NUNC) a?2.0 x TjSSS^' ^ *" d 

The 1 mM solution of antisense oligonucleotide A41 produced in the above (1) was disoensed in the 
we.ls ,n 4 ul portion, to a final concentration of 20 uM, and the plate was incubated in ?he presence 5 £ 
C0 2 for 3 days to introduce the oligonucleotide into the cells presence of 5 /„ 

Into the wells containing the cell suspension were also dispensed 4 ul portions of the 1 mM snlutinn m 

70 ZZZTT*** S2 ° Pr ° dUC8d in the 3b0Ve (1) and the TE bu «i ve andTe plate was 

incubated m the presence of 5% CO, for 3 days. Such wells were used for the control. 

(3) Evaluation of cytotoxic activity 

15 a ^^f 1 ^ 9 " 8 th3t h3d bee " inCUbated for 3 da * s in the above (2) were used for the effector cells to 
evaluate the cytotoxic activity on human Fas antigen-expressing transforms WC8 

J^tZSLTS™ eva,uated as describ9d b9l0W in accordance ^ *• *-«*■ — ^ 

,„ ' n R P MI164 ° m edium containing 20 uCi of [*'Cr] sodium chromate (NEN) 10 6 cells of WC8 ««« 
^anTcyCo^ 

(Inventive Example 20) Inhibition of the expression of Fas ligand by antisense oligonucleotide* 

(1) Synthesis of antisense oligonucleotides 

» «. SEuS^^ o« 9 onucle.«d, S50 and eBgonudecMe A69 

SCAgSaGCM™ 2»? r S "f"™ V ««**9 » nucleotide sequence (ACCASCTOCCAT- 

ooMvaoAuo) rrom 50tn to 69th nuceotdes n SEQ ID NO- ?1 an H th« . 
(GCTGCTGCATGGCAGCTGGT) to such sequence. complementary sequence 

r OC nfT e , ° li9 ° nuc,80tide 55163 and an «sense oligonucleotide A184 are oligonucleotides of 22 nucleotides 
* SSffh^ NO Ttd V eqU T < CTGT ^CAGAAGGCCTGGTCA, 

such sequence complementary sequence (TGACCAGGCCTTCTGGGCACAG) to 

r«nfT e ,° li90nUCle0tide S338 3nd ant ' Sense oli 9°nucleotide A355 are oligonucleotides of 18 nucleotides 
-^^^SS^^TSt S6q T e < CTTGGTA ^TTGGGCCT) from "*£T£l 
<s sequence complementary sequence (AGGCCCAATCCTACCAAG) to such 

r« S nSt nSe | 0li9 °T Cle0,ide S484 a " d antiS6nSe oli 9onucleotide A505 are oligonucleotides of 22 nucleotides 

such sequence complementary sequence (AAATGGGCCACTTTCCTCAGCT) to 

50 r S ,n^i S ! I ° li90n ! JC,e0tide l . S714 and an,iSenS9 oli 9°nucleotide A733 are oligonucleotides of 20 nucleotides 
Z^^Xo^r^ T* < CCCCAG ^TGGTGATGAT) from 714th to 73 3 " 
seq^nce complementary sequence (ATCATCACCAGATCCTGGGG) to such 

« r«nS t nSe , 0lig ° nuc,eot ! de S905 and a "«sense oligonucleotide A924 are oligonucleotides of 20 nucleotides 
ucSlt i aV SE 9 Q th ?D Zo ^ TT (AGAGAAGCACTTTGGGATTC) from 905^ to 924 
C ^G?GCT^ complementary sequence complementary (GAATCC- 
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The resulting synthetic oligonucleotides were respectively dissolved in TE buffer to a concentration of 1 
mM. 

(2) Introduction of antis nse oligonucleotides into the cells 

s 

First, mouse fibroblast-like cell line L929 was transformed with plasmid pEX-hFL1 (see Inventive 
Example 12(2)), which carries the cDNA coding for the human Fas ligand. LFLh3 cells, which are one of the 
resulting clones, were suspended in D-MEM supplemented with 10% FCS, and the suspension was 
dispensed into wells of a 6 well plate (NUNC) at 3.0 x 10* cells/2.0 ml/well. The plate was incubated at 

m 37 • C overnight in the presence of 5% C0 2 . 

On the next day, the oligonucleotides synthesized in the above (1) were respectively suspended in 
1,000 m of OPTIMEM™ I (Gibco BRL) supplemented with lipofectamine (Gibco BRL) to prepare 
oligonucleotide-lipofectamine mixed solutions. The medium was removed and the mixed solutions were 
respectively added to LFLh3 cells which were incubated at 37 -C overnight in the presence of 5% C0 2 

76 After incubating at 37 -C for 4 hours in the presence of 5% CO*, 1,000 ul of D-MEM supplemented with 
20 /o heat-inactivated FCS and 1 uM oligonucleotide was added to the culture, and the culture was 
incubated for another 16 hours to introduce the oligonucleotides synthesized in the above (1) respectively 
into the LFLh3 cells. ■ y 

(3) Evaluation of cytotoxic activity 

LFLh3 cells into which the oligonucleotides had been respectively introduced in the above (2) were 
collected, and treated in trypsin solution for 3 minutes. The cells were then used for the effector cells to 
evaluate the cytotoxic activity. 

The cytotoxic activity was evaluated as described below in accordance with the method used in 
Inventive Examples 8 and 12. 

In RPMI1640 medium containing 20 uCi of p'Cr] sodium chromate (NEN), 10 s cells of WC8 were 
incubated at 37 -C for 2 hours to label the WC8 cells with the 5, Cr. The effector cells as described above 
were mixed with 1 x 10* ^Cr-labeled cells at an E/T ratio of 1:1. The culture was incubated at 37'C for 4 
hours, and cytotoxic activity was evaluated by using the release of 5 'Cr for the index. 

The LFLh3 cells carrying antisense oligonucleotide A69, A184, A355, A505, A733, or A924 introduced 
therein exhibited an apoptosis-inhibition activity on WC8 cells. Inhibition of the specific cytolysis of the 
antisense oligonucleotides was calculated by the following formula: 

Inhibition (%) of the = {1 - (D/E)} x 100 specific cytolysis 

D: Specific cytolysis rate of LFLh3 cells carrying the antisense oligonucleotide, 
E: Specific cytolysis rate of LFLh3 cells carrying the sense oligonucleotide. 
The results are shown in Fig. 38. 

(Inventive Example 21) Expression of deletion mutants of the extracellular domain of the human Fas liqand 
in an animal cell host y 

Polypeptides ND38 (SEQ ID NO: 76), ND40 (SEQ ID NO: 77), ND41 (SEQ ID NO: 78) ND42 (SEQ ID 
NO: 79), ND43 (SEQ ID NO: 80), and CD179 (SEQ ID NO: 81), which are deletion mutants of the 
extracellular domain of the human Fas ligand, were expressed as described below. It should be noted that 
ND38, ND40, ND41, ND42, ND43 are polypeptides having the amino acid sequences of SEQ ID NO: 3 from 
which 38, 40, 41, 42, and 43 amino acids on the N terminus are respectively deleted. In other words ND38 
ND40, ND41, ND42, and ND43 are polypeptides respectively having the amino acid sequences of amino 
acid NOS: 39 to 179, 41 to 179, 42 to 179, 43 to 179, and 44 to 179 in SEQ ID NO: 3 CD179 is a 
polypeptide having the amino acid sequence of SEQ ID NO: 3 from which 1 amino acid on the C terminus 
is deleted. In other words, CD179 is a polypeptide having the amino acid sequence of amino acid NOS- 1 to 
178 in SEQ ID NO: 3. 

(1) Preparation of plasmid pM1081 

Plasmid pM1081 is a plasmid carrying a nucleotide sequence coding for the signal peptide of the 
human Fas antigen and the extracellular domain of the human Fas ligand, wherein Spel and PshM 
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recognition s quences have been introduced in the nucleotide sequence coding for the signal peptide of the 
human Fas antigen, and a Pst\ recognition sequence has been introduced in the nucleotide sequence 
coding for the human Fas ligand by means of silent mutation. The plasmid pM1081 was prepared as 
described below. 

First, an antisense primer 9 (CTTCTGCAGGTGGAAGAGCTGAGCGACACTAGTCAGAACCAGAGG) 
(SEQ ID NO: 82) was synthesized. This antisense primer includes a nucleotide sequence coding for the N 
terminus of the human Fas ligand and the C terminus of the signal peptide of the human Fas signal- Pst\ 
site (CTGCAG); Spel site (ACTAGT); and PshAi site (GACTAGTATC). 

A 100 ul solution containing 100 pmol of the resulting antisense primer; 100 pmol of the sense primer 8 
(TG C G AATTC ACC ATG CTG G G C ATCTG G , containing EcoR\ site (GAATTC) and a sequence coding for the 
N terminus of the signal peptide of the human Fas antigen) used in Inventive Example 18(2); 50 ng of 
plasmid pBLF58-1 used in Inventive Example 1(3); and 2.5 units of pfu DNA polymerase and 10 ul of pfu 
buffer attached therewith was prepared. PCR was carried out by repeating the procedure of Inventive 
Example 18(1), and the PCR product was double digested with EcoR\ and P$t\, and the digestion product 
was electrophoresed on agarose gel. A DNA fragment of about 70 bp was recovered, and the DNA was 
purified with QIAEX™ kit. The thus purified DNA fragment of about 70 bp was inserted between the EcoR\ 
site and the Pst\ site of plasmid pM1067 prepared in Inventive Example 18(1). 

The resulting plasmid was examined for its nucleotide sequence, and it was then detected that 16 
nucleotides were missing between the EcoRl site and the Spel site. In order to construct the sequence 
between the EcoRl site and the Spel site, a sense oligonucleotide 9 (AATTCACCATGCTGGGCATCTGGAC- 
CCTCCTACCTCTGGTTCTGA) SEQ ID NO: 83 and an antisense oligonucleotide 10 (CTAGTCAGAAC- 
CAGAGGTAGGAGGGTCCAGATGCCCAGCATGGTG) SEQ ID NO: 84 were synthesized, and a 20 ul TE 
solution containing 1 nmol of the thus synthesized sense oligonucleotide and 1 nmol of the antisense 
oligonucleotide was prepared. The solution was heated to 95 -C for 5 minutes and gradually cooled to 16 *C 
to anneal the oligonucleotides to thereby obtain a double stranded DNA fragment having the EcoRl 
cleavage site and the Spel cleavage site on opposite ends. The thus obtained DNA fragment was inserted 
between the EcoR\ site and the Spel site of the plasmid wherein 16 nucleotides were missing as described 
above to produce the plasmid pM1081. 

(2) Preparation of plasmid pM1253 carrying a nucleotide sequence coding for polypeptide ND38 

First, a sense primer 11 (CTGACTAGTGTCGCTAAGGAGCTGAGGAAA) SEQ ID NO: 85 was syn- 
thesized. This sense primer 11 contains a nucleotide sequence coding for the signal peptide of the human 
Fas antigen; a nucleotide sequence coding for the amino acid sequence from lysine (39th amino acid) to 
lysine (43rd amino acid) in SEQ ID NO: 3; and Spel site (ACTAGT). An antisense primer 11 (TAAGCC- 
G AAAAAC G TC TG AG ) SEQ ID NO: 86 was also chemically synthesized on the basis of the nucleotide 
sequence in the downstream 3' side of the Apa\ site (GGGCCC) in SEQ ID NO: 15. 

A 100 ul solution containing 100 pmol each of the resulting sense primer and the antisense primer; 50 
ng of plasmid pEX-hFL1 prepared in Inventive Example 12(1); and 2.5 U of pfu DNA polymerase and 10 ul 
of pfu buffer attached therewith was prepared. PCR was carried out by repeating the procedure of Inventive 
Example 18(1), and the PCR product was double digested with Spel and >*pal, and the digestion product 
was electrophoresed on agarose gel. A DNA fragment of about 400 bp was recovered, and the DNA was 
purified with QIAEX™ kit. The thus purified DNA fragment of about 400 bp was inserted between the Spel 
site and the Apal site of plasmid pM1081 produced in the above (1) to produce plasmid pM1253. (3) 
Preparation of plasmid pM1254 carrying a nucleotide sequence coding for polypeptide ND40 

First, a sense primer 12 (CTGACTAGTGTCGCTCTGAGGAAAGTGGCC) SEQ ID NO: 87 was syn- 
thesized. This sense primer contains a nucleotide sequence coding for the signal peptide of the human Fas 
antigen; a nucleotide sequence coding for the amino acid sequence from leucine (41st amino acid) to 
alanine (45th amino acid) in SEQ ID NO: 3; and Spel site (ACTAGT). 

Using the thus synthesized sense primer and antisense primer 11, PCR was carried out by repeating 
the procedure of the above (2), and the PCR product was inserted into plasmid p.M1081 to produce plasmid 
pM1254. 

(4) Preparation of plasmid pMl255 carrying a nucleotide sequence coding for polypeptide ND41 

First, a sense primer 13 (CTGACTAGTGTCGCTAGGAAAGTGGCCCAT) SEQ ID NO: 88 was syn- 
thesized. This sense primer contains a nucleotide sequence coding for the signal peptide of the human Fas 
antigen; a nucleotide sequence coding for the amino acid sequence from arginine (42nd amino acid) to 
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hystidine (46th amino acid) in SEQ ID NO: 3; and Spe\ site (ACTAGT) 

Using the thus synthesized sense primer and antisense primer 11, PCR was carried out by repeating 
PM1255 6 9 <2) " ^ PCR Pr ° dUCt W3S inS8rted int0 P ,asmid P M1081 to Produce p'asmid 

(5) Preparation of plasmid pM1256 carrying a nucleotide sequence coding for polypeptide ND42 

th F,rS }l I 5 *" 89 Primer 14 ( CTGACTAGT GTCGCTAAAGTGGCCCATTTA) SEQ ID NO' 89 was svn- 

Intiaen a nudaoZ T" ^7 * SeqUe " Ce C ° din9 f0r ,he Si 9 nal « "um« Fas 

ant gen, a nucleotide sequence coding for the amino acid sequence from lysine (43rd amino acid) to leucine 
(47th amino acid) in SEQ ID NO: 3; and Spe\ site (ACTAGT) 

th* nri n o 9 H the Syn k th6Si fo ed S8nSe Pnmer and antiS8nse P rimer PCR w as carried out by repeating 
the procedure of the above (2), and the PCR product was inserted into plasmid P M1081 to produce plasmid 

(6) Preparation of plasmid pM1257 carrying a nucleotide sequence coding for polypeptide ND43 

th B ^2 , Th SenSe Primer 15 ( CTGACTAGT G T CGCTGTGGCCCATTTAACA) SEQ ID NO: 90 was syn- 

o JZf . T£ Pnmer C ° n,ainS 3 nUC,80tide S6quenCe C0din 9 ,or 1,16 si 9 nal P e P^e of the human Fas 
T 9 1 a n D U „ Cleot,de sea - uence codi "9 'or the amino acid sequence from valine (44th amino ^dd) to 
threonine (48th amino acid) in SEQ ID NO: 3; and Spel site (ACTAGT) ' 

th- n Usin9 H the sv "thesized sense primer and antisense primer 11, PCR was carried out by repeatinq 
PM1257 6 ab0V6 i2) ' ^ ^ PCR Pr ° dUCt WaS inSerted int0 p,asmid P M1081 to Produce plasmid 

(7) Preparation of plasmid pM1259 carrying a nucleotide sequence coding for polypeptide CD179 

An antisense primer 16 (CTTGGTACCCTATTACTTATATAAGCC) SEQ ID NO - 91 and a aansn nrim«r 
16 (GAGCTACTGCACTACTGGGC) SEQ ID NO: 92 were synthesized. ?he anLnse Z^ZETi 

2SSn^ ^ T° "J' SeqU6nCe fr ° m 9,VCine (175th amino acid > to 'vsineo^th 
TZ 1 P , u : term,nat,on codons < TAA - TAG ): and ffpnl site (GGTACC). The sense primer 
is the sequence located ,n the upstream 5' side of the Apai site (GGGCCC) in SEQ ID NO: 15, which iMhe 
DNA sequence of the extracellular domain of the human Fas ligand 

n.asmir^FY HP,' 1 ? 0 " COnta J nin9 100 Pm °' ° f the reSUltin9 antisense P™ and th8 S9 "se primer; 50 ng of 
* Pre T 6 EXamP ' e 12(1): and 2 5 U 0f p,u DNA Polymerase and 10 ul of pfu 

E^mv^TV* T 3 ^- PCR W3S ° Ut by repeatin 9 the P rocedure °< invent' e 

was Trt nnhi' h ^ digeSted With * pal and «"* and *• digestion product 

was electrophoresed on agarose gel. A DNA fragment of about 170 bp was recovered, and the DNA was 

sT andl 2Ef\ ^ ^ PUrifi6d ° NA fra9ment ° f 3b0Ut 170 b P was ™™ betl the Z 
designate7 P M1259 P ' PM125 ° k ™*" 18 < 2 >" The resultin 9 P |a * mid ^ 

fan cT rati ° n ° f PM1083 ' PM1084> PM1085 ' PM1 ° 86 ' PM1 ° 87 3nd PM1089 ,or ex P ression in a ma * ma " 

Plasmids pM1253. pM1254, P M1255, P M1256, pM1257 and pM1259 produced in the above (2) to (7) 

TJZITJ a Sff di9eSt f d f wi * h EcoR[ and and *• digestion products were electrophoresed 
on agarose gel. A DNA fragment of about 450 bp was recovered in the case of pM1253, pM1254 pM1255 
PM1256, and pM1257, and a DNA fragment of about 600 bp was recovered in the case of P M12S8 The 

lh1 S [pnnT S W6re PUritied With QIAEX ™ kit - The thus P" rified DNA ,ra 9™nts of about 450 bp and 
about 600 bp were respectively inserted between the Ecoffl site and the Kpnl site of plasmid pMH03 used 

"5 t, r«S ampte 8(2) f ° r ex P ression in an ani ™' cell host. The resulting plasmids were designated 
PM1083 (ND38), P M1084 (ND40), p M 1085 (ND41), pM1086 (ND42), pM1087 (ND«), and plSSn^SSS 
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(9) Introduction into COS cells 



nMin«o P T fe ? [ m L nV6ntiVe ^^P' 6 18(2) and pM1083 ' pM1084 ' P M1085 ' PM1086, pM1087, and 
. PM1089 prepared ,n th above (8, w re respectively introduced into COS-1 cells as in th case of Inventiv 

^1 P L1^^^^ 8,b, ^ ,8 COS - 1/ P M1070 ' COS-1/DM1083, COS-1/pMl084, COS-1/ P M1085. 
COS-1/pM1086, COS-1/pM1087, and COS-1 /pM1 089 by the procedure as described below 

In 2.5 m of 10 mM Tris-HCI (pH 7.4)/1 mM EDTA were added 0.5 ug of pM1070 pM1083 pM1084 

P ,PM° 8 f. PM1( 2 6, PM1087> ^ PM1089 ' reSpeCtive,y - To the resu,ti "9 «ns were added iS Cof D-' 
„ nl nS ™ armaceutical > con . taini "9 0.2 mg/ml DEAE-dextran and 50 mM Tris-HCI, pH 8 to prepare 
D H N r) A - D ^ AE - dextran mixed so ^ons. The resulting DNA-DEAE-dextran mixed solutions were respectively 
added dropw.se to a monolayer culture of COS-1 cells in a 6 well plate (9.4 cm'/well, NUNC) that had 
grown to their semi-confluent stage, and the plate was incubated at 37 -C in the presence of 5% CO, to 
P / 0d ^oJ^o tranSf0rmantS COS - 1/ P M107 °. COS-1/pM1083, COS-1/pM1084, COS-1/pM1085 COS- 
/PM1086. COS-1/pM1087, and COS-1/p M 1089. After 4 hours of incubation, the DNA-DEAE-dextran mixed 
5 solutions : were respectively removed, and D-MEM containing 10% PCS (Urban Scientific) was added to the 

,nC l at !°L WaS ° 0ntinUed f ° r an0ther 96 hours ' and culture supernatants were respectively 
SSS h^J" 18 ^ COS-1/PM1083. COS-1/PM1084, COS-1/pM1085, COS-1/pMIO^, COS- 

IvS™ f? f PM1089 ' Th9 thUS C0 " eCted CU " Ure SU P°™^ «™ used for the following 
evaluate of the,r cytotoxic activity. (1 0) Cytotoxic activity of culture supernatants of the transformants 

The cytotoxic activity of the culture supernatants of the transformed COS cells produced in the above 
(9) was evaluated as in the case of Inventive Examples 8 and 12 by using WC8 cells for the target cells 
The evaluation was carried out as described below. 

In RPMIl 1640 1 medium containing 20 uCi of p'Cr] sodium chromate (NEN) 10 6 cells of WC8 were 
incubated at 37 • C for 2 hours to label the WC8 cells with the 5 'Cr 

™nJ he C6 ! cu *Z\T^™ tanXS pr ° duCed in the above (9 > were ^pectively added to the reaction solution 
containmg 1 x 10* s'Cr-labeled cells to a final concentration of 1%, 3%, 10% and 30%, respectively The 

-Cr U !o^he e ind^ bated * ^ ^ * h ° UrS ' Cm °* iC ^ W3S eVa,UatSd by usin9 * e release of 

ro^J/nmnfll rnfrino? - 39 ' 3PParent in Rg - 39 ' the Cu,ture ^pematants of COS-1/ P M1083. 
Z wr o ' COS -; /pM1085 ' and COS-1/pM1086 exhibited concentration dependent cytotoxic activity 
on WC8 cells asm the case of COS-1/pM1070. It was then estimated that the deletion mutants of the 
human Fas ligand present in such culture supernatants should have an activity of binding with the human 
f! ^ apoptosis - 0n the other ha "d. culture supernatants of COS-1/pM1087 and COS- 

P m ™ ? 3 Cyt ° t0XiC 3CtiVity °" WC8 ce,ls si 9" ifican «y weaker than the supernatant of the COS- 
1/PM1070, and it was then estimated that the deletion mutants of the human Fas ligand present in such 
culture supernatants should have a slight or no apoptosis-inducing activity 

Such inactivation is believed to have been caused by the deletion of one or more amino acids on N or 
C terminus of the Fas ligand that resulted in the alteration of the steric conformation of the Fas ligand It is 

fnTJ S f „ \ Wh ! 1 n 30 amin ° aCid S6quence capable of restorin 9 the o»9inal conformation of the Fas 
hgand is added on the N or C terminus of the polypeptide having deleted one or more amino acids from its 
N or C terminus to loose its original conformation, the polypeptide would recover its apoptosis-inducinq 
ac ivity even .f the amino acid sequence added were different from the amino acid sequence that had been 
de e ted. Similarly, ,t is estimated that the once lost apoptosis-inducing activity may be provided with the 
deletion mutant by introducing in the amino acid sequence of the deletion mutant another mutation that is 
capable of restoring its original conformation. 

(Inventive Example 22) Expression of deletion mutants of the extracellular domain of the human Fas ligand 

in c. con, 

(1) Preparation of plasmid pM468 

• . w aS ? d S!? 88 iS 3 P ' aSmid d6rived from plasmid pBR322 ' p,asmid P M «8 has been constructed to 
include the DNA coding for the function enabling the replication in E. coli, ampicillin resistant gene, 
tryptophan promoter, the signal peptide of alkaline phosphatase (phoA), and human pancreatic trypsin 
inhibitor. In plasmid pM468, the kanamycin resistant gene of plasmid pM469 (Morishita H et al 
Thrombosis Research vol. 73, pp 1 93-204, 1 994) is replaced with the ampicillin resistant gene 
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(2) Preparation of plasmid PM1059 



. £ comalnino ft. DNA .^men, 0 , ir ,, er9st A ONA fnUn, o, ll.T^Z ^loT^ 
^"m^^ <« " NO: 93, 

Amp, IT aa> Sai^ u£ ^ ^ ° NA Kl < «*» 

extraoollula, domain ol human Fas ligand of SEQ £ NO-Tan ?H%%Z,l <J££n °' ** 

sti^rs^i c Tics 

« J ?n n • term,natl0n cod O"s (TAA, TAG), and Sail site (GTCGAC) 

and the digestion product was electrophoresed on agarose gel. A DNA fraament of LboTfinn 

A sense prime, , 9 (GGGGGTTACCAAAGCCCAGCTCTTCCACCT) SEQ ID NO- 37 InrtnHi™ , 
site and the Sa/. site of plasmid P M 10 59 prepared in the above (2) to produce piasmid pMloT 



55 



48 



EP 0 675 200 A1 



(5) Preparation of plasmid pM1073 expressing the deletion mutant of the extracellular domain of the human 
Fas ligand (wherein 38 amino acids from the N terminus are deleted) by secretion from the host E. coli 

A sens primer 20 (CCCGGTTACCAAAGCCAAGGAGCTG) SEQ ID NO: 98 and an antisens primer 20 
a (TAAGCCGAAAAACGTCTGAG) SEQ ID NO: 99 were chemically synthesized. The sense pier £ 
includes a sequence coding for a part of the signal peptide of the alkaline phosphatase; a sequence coding 
for the N terminus of the extracellular domain of human Fas ligand of SEQ ID NO: 3 from which 38 amino 
acids from the N terminus are missing; and BstEH site (GGTTACC). The antisense primer 20 is the 
nucleotide sequence in the downstream 3' side of the Apa\ site (GGGCCC) in SEQ ID NO- 15 which is the 

io DNA sequence coding for the extracellular domain of the human Fas ligand. 

A 100 ul solution containing 100 pmol each of the sense primer and the antisense primer; 50 ng of 
plasmid pBX-hFLI prepared in Inventive Example 12(1); 20 nmol each of dATP, dCTP dGTP and dTTP- 
and 2.5 units of pfu DNA polymerase and 10 ul of pfu buffer attached therewith was prepared and PCR 
was carried out by repeating the procedure of Inventive Example 18(1). The resulting PCR product was 

75 double Rested with BstEH and Apa\, and the digestion product was electrophoresed on agarose gel A 
DNA fragment of about 300 bp was recovered and purified with QIAEX™ kit. The thus purified DNA 
fragment of about 300 bp was inserted between the fisfEII site and the Apa\ site of plasmid pM1069 
prepared in the above (4) to produce plasmid pM1073. 

(6) Preparation of transformant and expression of human Fas ligand 

E. coli JE5505 cell strain was transformed with pM1068, pM1069, and pM1073 prepared in the above 
(3). (4), and (5), respectively, in accordance with the method described in Hanahan, D., Techniques for 
Transformation of E. coli, In: DNA Cloning, vol. 1, Glover, D. M. ed., pp. 109-136, IRL Press 1985 to 
produce recombinant E. coli JE5505(pM1068), JE5505(pM1069), and JE5505(pM1073) 

The resulting transformants were respectively incubated in 5 ml of L broth containing 50 ug/ml 
amp.cillin overnight. 0.5 ml of the culture medium was inoculated in 25 ml of M9CA medium containing 50 
ug/ml amp.c.llin, and the culture was incubated at 37 -C for 3 to 4 hours. When the culture medium 
exhibited an ODs 50 of approximately 1, 3/Hndol acrylic acid (Wako Pure Chemicals) was added to a final 
concentrat.cn of 10 ug/ml, and the culture was incubated for another about 24 hours. The resulting culture 
mixture was centrifuged to separately recover the supernatant and the cells. (7) Western blottinq of the 
transformant supernatant and cells 

Western blotting was carried out by repeating the procedure of Inventive Example 18(5) using a rabbit 
KEL S RKVAH) aPab ' e * reC09ni2 ' n9 3 part ° f the amino acid sea . uen ce of the human Fas ligand (PSPPPEK- 

To the cells (cells corresponding to 1 ml of the culture medium) of transformants JE5505(pM1068) 
JE5505(pM1069), and JE5505(pM1073) produced in the above (6) was added 1 ml of RIPA buffer (50 mM 
Tns-HCI, pH 7.5 containing 150 mM NaCI. 1% NP-40, 0.1% sodium deoxycholate, 0.1% SDS and 0 2 U/ml 
Aprotinin), and the mixture was stirred for 30 minutes. The mixture was then centrifuged to recover the 
supernatant. 10 ul of the thus obtained supernatant from the cells and the supernatant of the culture of the 
transformant produced in the above (6) were respectively mixed with 5 ul of distilled water To such 
mixtures were respectively added a 5 ul solution containing 4% SDS. 80% glycerol, and 0 04% BPB and a 
5 ul solution containing 4% SDS, 80% glycerol. 8% DTT, and 0.04% BPB. The resulting mixtures were 
respectively incubated at 37 -C for 1 hour, and then, subjected to SDS-polyacrylamide gel electrophoresis 
After completing the electrophoresis, the gel was transferred to PVDF membrane (Atto KK) at room 
temperature, at 200 mA for 60 minutes, and the membrane was blocked by the solution of skim milk (Snow 
Brand Milk Products. Co., Ltd.) at 4-C overnight. The thus blocked membrane was washed once with PBS 
and twice with 0.1% Tween 20/PBS. 

The rabbit antiserum as described above was diluted 1,000 times with 0.5% BSA/0.1% Tween 20/PBS 
and the membrane was allowed to react with the thus diluted rabbit antiserum at 37'C for 1 hour. After the 
completion of the reaction, the membrane was washed twice with 0.1% Tween 20/PBS. The membrane was 
then immersed in a solution of the peroxidase-labeled anti-rabbit immunoglobulins antibody (Cat No P448 
DAKO) which had been diluted 500 times with 0.5% BSA/0.1% Tween 20/PBS, and allowed to react at 
room temperature for 1 hour. The membrane was washed 5 times with 0.1% Tween 20/PBS, and water on 
the surface was removed. The membrane was then evaluated in ECL system (Amersham). 

As shown in Fig. 40, in the case of the cells and the supernatant of JE5505(pMl068), 2 bands 
corresponding to the extracellular domain of the human Fas ligand were observed about 21 kD and about 
23 kD under non-reduced conditions; and one band was found at about 23 kD under reduced conditions 
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» (Reference Example 1) Cloning of cDNA for Fas .igand derived' from gld (C3H gld/gld) mouse 

JSTSSi: S a^s^^ <— - in 

manner as described in Inventive Example 14. The Thus obtained PGR In, T 7 ^ m 

^ (Reference Example 2) Cytotoxic activity ol old mousintertved Fas llgand 
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(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 137 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: 

(A) human 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: rearrenged 

(vi) IMMEDIATE SOURCE: 

(B) CLONE: cos/pEx-hFLl 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO:l 
Lys. Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro 
Leu Glu Trp Glu Asp Thr Tyr Gly lie VaJ Leu Leu Ser Gly Va! 
Lys Tyr Lys Lys Gly Gly Leu Val lie Asn Glu Thr Gly Leu Tyr 



Phe Val Tyr Ser Lys Val Tyr Phe Arg oty Gin Ser Cys Asn Asn 

55 art 
Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro 

Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr 



Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe 

100 1 A C 

Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu 

Ser Leu Val Asn Phe Glu Glu Ser Gin JJr Phe Phe Gly Leu £yr 

Lys Leu 125 130 135 
137 

(2) INFORMATION FOR SEQ ID NO: 2: 



(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 138 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: 

(A) human 

(C) INDIVIDUAL ISOLATE: 

/ ■» <2L DEVEL0PMENTAL STAGE : rearrenged 

(vi) IMMEDIATE SOURCE: 

(B) CLONE: Cos/pEx-hFLl 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO : 2 



51 



EP 0 675 200 A1 



Arg 


Lys 


Val 


Ala 


His 


Leu 


Thr 


Gly 


Lys 


Ser 


Asn 


Ser 


Arg 


Ser Met 


1 






5 










10 








15 


Pro 


Leu 


Glu 


Trp 


Glu 
20 


Asp 


Thr 


Tyr 


Gly 


lie 
25 


Val 


Leu 


Leu 


Ser Gly 
30 


val 


Lys 


Tyr 


Lys 


Lys 
35 


Gly 


Gly 


Leu 


Val 


lie 
40 


Asn 


Glu 


Thr 


Gly Leu 
45 


Tyr 


Phe 


Val 


Tyr 


Ser 
50 


Lys 


Val 


Tyr 


Phe 


Arg 
55 


Gly 


Gin 


Ser 


Cys Asn 
60 


Asn 


Leu 


Pro 


Leu 


Ser 


His 


Lys 


Val 


Tyr 


Met 


Arg 


Asn 


Ser 


Lys Tyr 










65 






70 








75 


Pro 


Gin 


Asp 


Leu 


Val 


Met 


Met 


Glu 


Gly 


Lys 


Met 


Met 


Ser 


Tyr Cys 








80 










85 








90 


Thr 


Thr 


Gly 


Gin 


Met 


Trp 


Ala 


Arg 


Ser 


Ser 


Tyr 


Leu 


Gly Ala Val 










95 










100 








105 


Phe 


Asn 


Leu 


Thr 


Ser 
110 


Ala 


Asp 


His 


Leu 


Tyr 
115 


Val 


Asn 


Val 


Ser Glu 
120 


Leu 


Ser 


Leu 


Val 


Asn 
125 


Phe 


Glu 


Glu 


Ser 


Gin 
130 


Thr 


Phe 


Phe 


Gly Leu 
135 



Tyr Lys Leu 
138 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: 

(A) human 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: rearrenged 

(vi) IMMEDIATE SOURCE: 

(B) CLONE: cos/pEx-hFLl 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 3 



Gin 


Leu 


Phe 


His 


Leu 


Gin 


Lys 


Glu 


Leu 


Ala 


Glu 


Leu 


Arg 


Glu 


Ser 


1 








5 








10 










15 


Thr 


Ser 


Gin 


Met 


His 
20 


Thr 


Ala 


Ser 


Ser 


Leu 
25 


Glu 


Lys 


Gin 


He 


Gly 
30 


His 


Pro 


Ser 


Pro 


Pro 


Pro 


Glu 


Lys 


Lys 


Glu 


Leu 


Arg 


Lys 


Val 


Ala 










35 






40 










45 


His 


Leu 


Thr 


Gly 


Lys 


Ser 


Asn 


Ser 


Arg 


Ser 


Met 


Pro 


Leu 


Glu 


Trp 








50 








55 










60 


Glu 


Asp 


Thr 


Tyr 


Gly 
65 


lie 


Val 


Leu 


Leu 


Ser 
70 


Gly 


Val 


Lys 


Tyr 


Lys 
75 


Lys 


Gly 


Gly 


Leu 


Val 


He 


Asn 


Glu 


Thr 


Gly 


Leu 


Tyr 


Phe 


Val 


Tyr 






80 










85 










90 


Ser 


Lys 


Val 


Tyr 


Phe 


Arg 


Gly 


Gin 


Ser 


Cys 


Asn 


Asn 


Leu 


Pro 


Leu 






95 








100 










105 


Ser 


His 


Lys 


Val 


Tyr 


Met 


Arg 


Asn 


Ser 


Lys 


Tyr 


Pro 


Gin 


Asp 


Leu 








110 










115 










120 


Val 


Met 


Met 


Glu 


Gly 


Lys 


Met. 


Met 


Ser 


Tyr 


Cys 


Thr 


Thr 


Gly 


Gin 
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125 130 135 

Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 

14° 145 150 

Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val 

155 160 i6s 

Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 

1 ? 0 175 179 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 281 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: 
(A) human 

(D) T lymphocyte 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO : 4 

Met Gin Gin Pro Phe Asn Tyr Pro Tyr Pro Gin lie Tyr Trp Val 

Asp Ser Ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr Val Leu 
20 25 30 

Pro Cys Pro Thr Ser Val Pro Arg Arg Pro Gly Gin Arg Arg Pro 

Pro Pro Pro Pro Pro Pro Pro Pro Leu Pro Pro Pro Pro Pro Pro 
50 55 cq 

Pro Pro Leu Pro Pro Leu Pro Leu Pro Pro Leu Lys Lys Arg Gly 
, 65 ' 70 75 

Asn His Ser Thr Gly Leu Cys Leu Leu Val Met Phe Phe Met Val 
80 85 go 

Leu Val Ala Leu Val Gly Leu Gly Leu Gly Met Phe Gin Leu Phe 
95 100 105 

His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Ser Thr Ser Gin 

Met His Thr Ala Ser Ser Leu Glu Lys Gin lie Gly His Pro Ser 

125 130 135 

Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala His Leu Thr 

140 145 150 

Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr 

155 160 165 

Tyr Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly 

170 175 1 qq 

Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val 

185 190 
Tyr Phe Arg Gly Gin Ser Cys Asn Asn Leu Pro Leu Ser His Lys 

2 °0 205 210 

Val Tyr Met Arg Asn Ser Lys Tyr Pro Gin Asp Leu Val Met Met 

215 220 225 

Glu Gly Lys Met Met Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala 

230 235 240 
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Arg Ser Ser Tyr. Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp 
245 250 255 

His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val Asn Phe Glu 
260 265 ?7n 

Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 

2? 5 280 281 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 137 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: rat 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO : 5 

Ser Val Ala His Leu Thr Gly / 

5 

Leu Glu Trp Glu Asp Thr Tyr G 

20 

Lys Tyr Lys Lys Gly Gly Leu \ 
35 

Phe Val Tyr Ser Lys Val Tyr P 
50 

Gin Pro Leu Ser His Lys Val T 
65 

Gly Asp Leu Val Leu Met Glu G 
80 

Thr Gly Gin He Trp Ala His S 
95 

Asn Leu Thr Val Ala Asp His L 
110 

Ser Leu He Asn Phe Glu Glu S< 
125 

Lys Leu 
137 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(v) ORIGINAL SOURCE: rat 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO : 6 

Arg Ser Val Ala His Leu Thr Gly Asn Pro Arg Ser Arg Ser lie 
1 5 io 



Pro 


Arg 


Ser Arg 


Ser 


He 


Pro 




10 










15 


Thr 


Ala 


Leu 


He 


Ser 


Gly Val 




25 










30 


He 


Asn 
40 


Glu 


Ala 


Gly 


Leu 


Tyr 
45 


Arg Gly Gin 


Ser 


Cys 


Asn 


Ser 




55 








60 


Met 


Arg 


Asn 


Phe 


Lys 


Tyr 


Pro 




70 








75 


Lys 


Lys 


Leu 


Asn 


Tyr 


Cys 


Thr 




85 






90 


Ser 


Tyr 


Leu 


Gly 


Ala 


Val 


Phe 




100 








105 


Tyr 


Val 
115 


Asn 


He 


Ser 


Gin 


Leu 
120 


Lys 


Thr 
130 


Phe 


Phe 


Gly 


Leu 


Tyr 

135 



15 
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Pro Leu Glu Trp Glu Asp Thr Tyr Gly Thr Ala Leu lie Ser Gly 



25 

Val Lys Tyr Lys Lys Gly Gly Leu Val lie Asn Glu Ala Gly LeS 



35 40 



Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 



50 



Ser Gin Pro Leu Ser His Lys Val Tyr Met Arg Asn Phe Lys Tyr" 



65 



Pro Gly Asp Leu Val Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys 
80 Q5 i- 

Thr Thr Gly Gin lie Trp Ala His Ser Ser Tyr Leu Gly Ala Val 

Phe Asn Leu Thr Val Ala Asp His Leu T^r Val Asn lie Ser Gin 

Leu Ser Leu lie Asn Phe Glu Glu Ser Jys Thr Phe Phe Gly JeS 

Tyr Lys Leu 130 ^ 

138 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 179 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: rat 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 7 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe 

Thr Asn His Ser Leu Arg Val Ser Ser pJe Glu Lys Gin lie a" 
20 25 -30 

Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro Arg Ser Val Ala 

His Leu Thr Gly Asn Pro Arg Ser Arg Ser lie Pro Leu Glu Trp 
50 55 *1 

Glu Asp Thr Tyr Gly Thr Ala Leu lie Ser Gly Val Lys Tyr Lys 
65 70 7S 

Lys Gly Gly Leu Val He Asn Glu Ala Gly Leu Tyr Phe Val Tyr 
80 85 go 



Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Ser Gin Pro Leu 

Ser His Lys Val Tyr Met Arg Asn Phe Jys Tyr Pro Gly Asp Jeu 
10 115 ion 

Val Leu Met Glu Glu Lys Lys Leu Asn Tyr Cys Thr Thr Gly Gin 

Ser 

Val Ala Asp His Leu Tyr Val Asn lie Ser Glri Leu Ser Leu !!e 
150 155 i fin 

Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr Lys Leu 
165 170 179 



He Trp Ala His Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr 
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(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 278 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE- TYPE : protein 

(v) ORIGINAL SOURCE: rat 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 8 

Met Gin Gin Pro Val Asn Tyr Pro Cys Pro Gin lie Tyr Trp Val 

5 10 15 

Asp Ser Ser Ala Thr Ser Pro Trp Ala Pro Pro Gly Ser Val Phe 

20 25 30 

Ser Cys Pro Ser Ser Gly Pro Arg Gly Pro Gly Gin Arg Arg Pro 

Pro Pro Pro Pro Pro Pro Pro Ser Pro Leu Pro Pro Pro Ser Gin 
50 55 g n 

Pro Pro Pro Leu Pro Pro Leu Ser Pro Leu Lys Lys Lys Asp Asn 

70 75 

He Glu Leu Trp Leu Pro Val lie Phe Phe Met Val Leu Val Ala 
80 35 

Leu val Gly Met Gly Leu Gly Met Tyr Gin Leu Phe His Leu Gin 

Lys Glu Leu Ala Glu Leu Arg Glu Phe iSr Asn His Ser Leu Ar| 

Val Ser Ser Phe Glu Lys Gin lie Ala III Pro Ser Thr Pro Ser 
125 130 i **s 

Glu Thr Lys Lys Pro Arg Ser Val Ala His Leu Thr Gly Asn Pro 
140 145 150 

Arg ser Arg Ser lie Pro Leu Glu Trp Glu Asp Thr Tyr Gly Thr 
155 160 165 

Ala Leu lie Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val lie 

Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg 
1° 5 190 195 

Gly Gin Ser Cys Asn Ser Gin Pro Leu Ser His Lys Val Tyr Met 
2 00 205 210 

Arg Asn Phe Lys Tyr Pro Gly Asp Leu Val Leu Met Glu Glu Lys 

215 22 0 225 

Lys Leu Asn Tyr Cys Thr Thr Gly Gin lie Trp Ala His Ser Ser 

230 235 oac\ 

Tyr Leu Gly Ala Val Phe Asn Leu Thr Val Ala Asp His Leu Tyr 

245 250 255 

Val Asn lie Ser Gin Leu Ser Leu lie Asn Phe Glu Glu Ser Lys 

260 265 ?7n 
Thr Phe Phe Gly Leu Tyr Lys Leu 

275 278 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 137- amino acids 
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Lys Leu 
137 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: mouse 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO : 9 



5 

Asp 

20 
Gly 

35 
Lys 

50 
His 

65 
Leu 

80 
Trp 

95 
Ala 
110 
Phe 
125 



His 


Ser 


Arg 


Ser 


He 


Pro 


10 










15 


Ala 


Leu 


He 


Ser 


Gly Val 


25 










30 


Asn 


Glu 


Thr Gly 


Leu 


Tyr 


40 










4 5 


Gly 


Gin 


Ser 


Cys 


Asn 


Asn 


55 










60 


Arg 


Asn 


Ser 


Lys 


Tyr 


Pro 


70 










75/ 


Arg 


Leu 


Asn 


Tyr 


Cys 


Thr 


85 








90 


Tyr 


Leu 


Gly Ala 


Val 


Phe 


100 










105 


Val 


Asn 


He 


Ser 


Gin 


Leu 


115 










120 


Thr 


Phe 


Phe 


Gly 


Leu 


Tyr 


130 










135 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(v) ORIGINAL SOURCE: mouse 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 10 

Arg Ser Val Ala His Leu Thr Gly Asn Pro His Ser Arg Ser He 
1 5 10 15 

Pro Leu Glu Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly 

20 25 30 

Val Lys Tyr Lys Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu 

35 40 45 

Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn 

50 55 60 

Asn Gin Pro Leu Asn His Lys Val Tyr Met Arg Asn Ser Lys Tyr 

65 70 75 

Pro Glu Asp Leu Val Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys 

80 85 90 

Thr Thr Gly Gin He Trp Ala His Ser Ser Tyr Leu Gly Ala Val 
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95 100 105 

Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn He Ser Gin 

^ 115 120 

Leu Ser Leu lie Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu 

125 130 i«- 

Tyr Lys Leu 100 

138 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 179 amino acids . 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: mouse 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 11 

Gin Leu Phe His Leu Gin Lys Glu 

1 5 
Thr Asn Gin Ser Leu Lys Val Ser : 
20 

Asn Pro Ser Thr Pro Ser Glu Lys ] 
35 

His Leu Thr Gly Asn Pro His Ser 1 
50 

Glu Asp Thr Tyr Gly Thr Ala Leu ] 
65 

Lys Gly Gly Leu Val He Asn Glu 1 
80 

Ser Lys Val Tyr Phe Arg Gly Gin £ 
95 

Asn His Lys Val Tyr Met Arg Asn S 
110 

Val Leu Met Glu Glu Lys Arg Leu A 
125 

He Trp Ala His Ser Ser Tyr Leu G 
140 

Ser Ala Asp His Leu Tyr Val Asn I 
155 

Asn Phe Glu Glu Ser Lys Thr Phe P 
170 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) ORIGINAL SOURCE: mouse 



Ala 


Glu 


Leu 


Arg 


Glu 


Phe 


10 








15 


Phe 


Glu 


Lys 


Gin 


He 


Ala 


25 










30 


Glu 


Pro 


Arg 


Ser 


Val 


Ala 


40 










45 


Ser 


He 


Pro 


Leu 


Glu 


Trp 


55 










60 


Ser 


Gly 


Val 


Lys 


Tyr 


Lys 


70 










75 


Gly 


Leu 


Tyr 


Phe 


Val 


Tyr 


85 










90 


Cys 


Asn 


Asn 


Gin 


Pro 


Leu 


100 










105 


Lys 


Tyr 


Pro 


Glu 


Asp 


Leu 


115 








120 


Tyr 


Cys 


Thr 


Thr 


Gly Gin 


130 










135 


Ala 


Val 


Phe 


Asn 


Leu 


Thr 


145 










150 


Ser 


Gin 


Leu 


Ser 


Leu 


He 


160 










165 


Gly 


Leu 


Tyr 


Lys 


Leu 




175 






179 
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(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 12 

Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin He Phe Trp Val 

5 10 15 

Asp Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser Val Phe 
20 25 30 

Pro Cys Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro 
35 40 45 

Pro Pro Pro Pro Pro Pro Val Ser Pro Leu Pro Pro Pro Ser Gin 
50 55 60 

Pro Leu Pro Leu Pro P*o Leu Thr Pro Leu Lys Lys Lys Asp His 
65 70 75 

Asn Thr Asn Leu Trp Leu Pro Val Val Phe Phe Met Val Leu Val 
80 85 90 

Ala Leu Val Gly Met Gly Leu Gly Met Tyr Gin Leu Phe His Leu 
95 100 105 

Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe Thr Asn Gin Ser Leu 
HO 115 120 

Lys Val Ser Ser Phe Glu Lys Gin He Ala Asn Pro Ser Thr Pro 
125 130 135 

Ser Glu Lys Lys Glu Pro Arg Ser Val Ala His Leu Thr Gly Asn 
140 145 ^ 150 

Pro His Ser Arg Ser He Pro Leu Glu Trp Glu Asp Thr Tyr Gly 
155 160 165 

Thr Ala Leu He Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 
170 175 180 

He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe 
185 190 195 

Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His Lys Val Tyr 
200 205 210 

Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met Glu Glu 
215 220 225 

Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin He Trp Ala His Ser 
230 235 240 

Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu 
245 250 255 

Tyr Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser 
260 265 270 

Lys Thr Phe Phe Gly Leu Tyr Lys Leu 
275 279 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(v) ORIGINAL SOURCE: 
(A) human 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 13 
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AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG CCT 45 

CTG GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA GTG 90 

AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG TAC 135 

TTT GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC AAC 180 

CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT CCC 225 

CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC ACT 270 

ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG TTC 315 

AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG CTC 360 

TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA TAT 405 

AAG CTC ... 

411 

(2) INFORMATION FOR SEQ ID NO:14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 414 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(i.i) MOLECULE TYPE: DNA 

(v) ORIGINAL SOURCE: 
(A) human 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 14 

AGG AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG 4 5 

CCT CTG GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA 90 

GTG AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG 135 

TAC TTT GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC 180 

AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT 225 

CCC CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC 270 

ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG 315 

TTC AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG 360 

CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA 4 05 

TAT AAG CTC A , A 
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(2) INFORMATION FOR SEQ ID NO: 15: 

<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 537 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(v) ORIGINAL SOURCE: 
(A) human 



(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 15 



CAG 


CTC 


TTC 


CAC 


CTA 


CAG 


AAG 


GAG 


CTG 


GCA 


GAA 


CTC 


CGA 


GAG 


TCT 


45 


ACC 


AGC 


CAG 


ATG 


CAC 


ACA 


GCA 


TCA 


TCT 


TTG 


GAG 


AAG 


CAA 


ATA 


GGC 


90 


CAC 


CCC 


AGT 


CCA 


CCC 


CCT 


GAA 


AAA 


AAG 


GAG 


CTG 


AGG 


AAA 


GTG 


GCC 


135 


CAT 


TTA 


ACA 


GGC 


AAG 


TCC 


AAC 


TCA 


AGG 


TCC 


ATG 


CCT 


CTG 


GAA 


TGG 


180 


GAA 


GAC 


ACC 


TAT 


GGA 


ATT 


GTC 


CTG 


CTT 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


225 


AAG 


GGT 


GGC 


CTT 


GTG 


ATC 


AAT 


GAA 


ACT 


GGG 


CTG 


TAC 


TTT 


GTA 


TAT 


270 


TCC 


AAA 


GTA 


TAG 


TTC 


CGG 


GGT 


CAA 


TCT 


TGC 


AAC 


AAC 


CTG 


CCC 


CTG 


315 


AGC 


CAC 


AAG 


GTC 


TAC 


ATG 


AGG 


AAC 


TCT 


AAG 


TAT 


CCC 


CAG 


GAT 


CTG 


360 


GTG 


ATG 


ATG 


GAG 


GGG 


AAG 


ATG 


ATG 


AGC 


TAC 


TGC 


ACT 


ACT 


GGG 


CAG 


405 


ATG 


TGG 


GCC 


CGC 


AGC 


AGC 


TAC 


CTG 


GGG 


GCA 


GTG 


TTC 


AAT 


CTT 


ACC 


450 


AGT 


GCT 


GAT 


CAT 


TTA 


TAT 


GTC 


AAC 


GTA 


TCT 


GAG 


CTC 


TCT 


CTG 


GTC 


495 


AAT 


TTT 


GAG 


GAA 


TCT 


CAG 


ACG 


TTT 


TTC 


GGC 


TTA 


TAT 


AAG 


CTC 




537 


(2) 


INFORMATION 


FOR 


SEQ 


ID NO: 16: 

















(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 843 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pBX-hFLl 

(v) ORIGINAL SOURCE: 

(A) human 

(vi) IMMEDIATE SOURCE: 
(C) CLONE: pBX-hFLl 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 16 

ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC CAG ATC TAC TGG GTG 45 
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GAC AGC AGT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 90 
CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG CCA 135 
CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 180 
CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG 225 
AAC CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 270 
CTG GTT GCC TTG GTA GGA TTG GGC CTG GGG ATG TTT CAG CTC TTC 315 
CAC CTA CAG AAG GAG CTG GCA GAA CTC CGA GAG TCT ACC AGC CAG 360 
ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA GGC CAC CCC AGT 405 
CCA CCC CCT GAA AAA AAG GAG CTG AGG AAA GTG GCC CAT TTA ACA 450 
GGC AAG TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC ACC 4 95 
TAT GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC 540 
CTT GTG ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT TCC AAA GTA 585 
TAC TTC CGG GGT CAA TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG 630 
GTC TAC ATG AGG AAC TCT AAG TAT CCC CAG GAT CTG GTG ATG ATG 675 . 
GAG GGG AAG ATG ATG AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC 720 
CGC AGC AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC AGT GCT GAT 7 65 
CAT TTA TAT GTC AAC GTA TCT GAG CTC TCT CTG GTC AAT TTT GAG 810 
GAA TCT CAG ACG TTT TTC GGC TTA TAT AAG CTC 8 43 
(2) INFORMATION FOR SEQ ID NO:17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(v) ORIGINAL SOURCE: 

(A) human 

(vi) IMMEDIATE SOURCE: 
(C) CLONE: pTN24-15 

(vii) SEQUENCE DESCRIPTION: SEQ ID NO: 17 

AGT GTG GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT 4 5 
CTG GAA TGG GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG 90 
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AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT 
TTC GTA TAT TCC AAA GTA TAC TTC CGG GGT 

5 

CAG CCC CTA AGC CAC AAG GTC TAT ATG AGG 
GGG GAT CTG GTG CTA ATG GAG GAG AAG AAG 

70 ACT' GGC CAG -ATA TGG GCC CAC AGC AGC TAC 
AAT CTT ACC GTT GCT GAC CAT TTA TAT GTC 
TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 

75 AAG CTT 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 414 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

25 (v) ORIGINAL SOURCE: 

(A) rat 
(vi) IMMEDIATE SOURCE: 

(C) CLONE: pTN24-15 
(viii) SEQUENCE DESCRIPTION: SEQ ID 





AGG 


AGT 


GTG 


GCC 


CAC 


TTA 


ACA 


GGG 


AAC 


CCC 


CGC 


TCA 


AGG 


TCC 


ATC 


45 




CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACA 


TAT 


GGA 


ACT 


GCT 


TTG 


ATC 


TCT 


GGA 


90 


35 


GTG 


AAG 


TAT 


AAG 


AAA 


GGC 


GGC 


CTT 


GTG 


ATC 


AAT 


GAG 


GCT 


GGG 


TTG 


, 135 




TAC 


TTC 


GTA 


TAT 


TCC 


AAA 


GTA 


TAC 


TTC 


CGG 


GGT 


CAG 


TCT 


TGC 


AAC 


180 




AGC 


CAG 


CCC 


CTA 


AGC 


CAC 


AAG 


GTC 


TAT 


ATG 


AGG 


AAC 


TTT 


AAG 


TAT 


225 


40 


CCT 


GGG 


GAT 


CTG 


GTG 


CTA 


ATG 


GAG 


GAG 


AAG 


AAG 


TTG 


AAT 


TAC 


TGC 


270 




ACT 


ACT 


GGC 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


AGC 


TAC 


CTA 


GGG 


GCA 


GTA 


315 


45 


TTT 


AAT 


CTT 


ACC 


GTT 


GCT 


GAC 


CAT 


TTA 


TAT 


GTC 


AAC 


ATA 


TCT 


CAA 


360 




CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


AAG 


ACC 


TTT 


TTT 


GGC 


TTA 


405 




TAT 


AAG 


CTT 


























414 


50 


(2) 


INFORMATION 


FOR 


SEQ 


ID NO: 19 



















(i) SEQUENCE CHARACTERISTICS: 



GAG GCT GGG 
CAG TCT TGC 
AAC TTT AAG 
TTG AAT TAC 
CTA GGG GCA 
AAC ATA TCT 
TTT TTT GGC 



TTG TAC 
AAC AGC 
TAT CCT 
TGC ACT 
GTA TTT 
CAA CTC 
TTA TAT 



135 
180 
225 
270 
315 
360 
405 
411 



NO: 18 
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(A) LENGTH: 537 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
5 <D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; cDNA to mRNA ' 

(v) ORIGINAL SOURCE: 

(A) rat 

(B) STRAIN: PC60-dl0S-2 
} ° (vi) IMMEDIATE SOURCE: 

(C) CLONE: pTN24-15 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO' 19 



75 



20 



25 



30 



35 



CAA 


. CTC 


TTT CAT 


CTA 


. CAG 


AAG 


GAA 


CTG 




b/vrt 


CTC 


CGT 


GAG 


TTC 


45 


ACC 


AAC 


CAC AGC 


CTT 


AGA 


GTA 


TCA 


TCT 


TTT 

1 1 Jr 




AAG 


CAA 


ATA 


GCC 


90 


AAC 


CCC 


AGC ACA 


CCC 


TCT 


GAA 


ACC 


AAA 


AAG 


CCA 


AGG 


AGT 


GTG 


GCC 


135 


CAC 


TTA 


ACA GGG 


AAC 


CCC 


CGC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


180 


GAA 


GAC 


ACA TAT 


GGA 


ACT 


GCT 


TTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


225 


AAA 


GGC 


GGC CTT 


GTG 


ATC 


AAT 


GAG 


GCT 


GGG 


TTG 


TAC 


TTC 


GTA 


TAT 


270 


TCC 


AAA 


GTA TAC 


TTC 


CGG 


GGT 


CAG 


TCT 


TGC 


AAC 


AGC 


CAG 


CCC 


CTA 


315 


AGC 


CAC 


AAG GTC 


TAT 


ATG 


AGG 


AAC 


TTT 


AAG 


TAT 


CCT 


GGG 


GAT 


CTG 


360 


GTG 


CTA 


ATG GAG 


GAG 


AAG 


AAG 


TTG 


AAT 


TAC 


TGC 


ACT 


ACT 


GGC 


CAG 


405 


ATA 


TGG 


GCC CAC 


AGC 


AGC 


TAC 


CTA 


GGG 


GCA 


GTA 


TTT 


AAT 


CTT 


ACC 


450 


GTT 


GCT 


GAC CAT 


TTA 


TAT 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC TCT 


CTG 


ATC 


495 


AAT 


TTT 


GAG GAA 


TCT 


AAG 


ACC 


TTT 


TTT 


GGC 


TTA 


TAT 


AAG 


CTT 
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(2) 


INFORMATION 


FOR 


SEQ 


ID NO;20 



















(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 834 bases 
40 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(v) ORIGINAL SOURCE: 
5 (A) rat 

(B) STRAIN: PC60-dlOS-2 

(vi) IMMEDIATE SOURCE: 

(C) CLONE: pTN24-15 

io (viii) SEQUENCE DESCRIPTION: SEQ ID NO:20 

ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC CAG ATC TAC TGG GTA 45 
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GAC AGC ACT GCC ACT TCT CCT TGG GCT OCT CCA GGG TCA GTT TTT 90 
TCT TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA 135 
CCG CCT CCA CCA CCA CCT CCA TCA CCA CTA CCA CCG CCT TCC CAA 180 
CCA CCC CCG CTG CCT CCA CTA AGC CCT CTA AAG AAG AAG GAC AAC 225 
ATA GAG CTG TGG CTA CCG GTG ATA TTT TTC ATG GTG CTG GTG GCT 270 
CTG GTT GGA ATG GGG TTA GGA ATG TAT CAA CTC TTT CAT CTA CAG 315 
AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAC AGC CTT AGA 360 
GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC CCC AGC ACA CCC TCT 405 
GAA ACC AAA AAG CCA AGG AGT GTG GCC CAC TTA ACA GGG AAC CCC 450 
CGC TCA AGG TCC ATC CCT CTG GAA TGG GAA GAC ACA TAT GGA ACT 4 95 
GCT TTG ATC TCT GGA GTG AAG TAT AAG AAA GGC GGC CTT GTG ATC 540 
AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA GTA TAC TTC CGG 585 
GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG GTC TAT ATG 630 
AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG GAG AAG 675 
AAG TTG AAT TAC TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC AGC 720 
TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 765 
GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 810 
ACC TTT TTT GGC TTA TAT AAG CTT 834 
(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 411 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cONA to mRNA 

(v) ORIGINAL SOURCE : 

(A) mouse 

(vi) IMMEDIATE SOURCE: 
(C) CLONE: pBL-MFLW4 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 21 

AGT GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT 45 
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CTG GAA TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG 90 

AAG TAT AAG AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC 135 

TTC GTG TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC 180 

CAG CCC CTA AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT 225 

GAG GAT CTG GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT 270 

ACT GGA CAG ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC 315 

AAT CTT ACC AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC 360 

TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT 405 
AAG CTT 

411 

(2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 414 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA to mRNA 

(v) ORIGINAL SOURCE: 

(A) mouse 

(vi) IMMEDIATE SOURCE: 
(C) CLONE: pBL-MFLW4 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 22 

AGG AGT GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC 4 5 

CCT CTG GAA TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA 90 

GTG AAG TAT AAG AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG 135 

TAC TTC GTG TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 180 

AAC CAG CCC CTA AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT 225 

CCT GAG GAT CTG GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC 270 

ACT ACT GGA CAG ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA 315 

TTC AAT CTT ACC AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 360 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG 405 

TAT AAG CTT > ,■ 

414 

(2) INFORMATION FOR SEQ ID NO: 23: 
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15 



20 



25 



30 



35 



40 



45 



50 



55 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 537 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(v) ORIGINAL SOURCE: 
- (A) mouse 
* (vi) IMMEDIATE SOURCE: 

(C) CLONE: pBL-MFLW4 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 23 

CAG CTC TTC CAC CTG CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC 45 

ACC AAC CAA AGC CTT AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC 90 

AAC CCC AGT AC A CCC TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC 135 

CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG 180 

GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG 225 

AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT 270 

TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA 315 

AAC CAC AAG GTG TAT ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG 360 

GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG 405 

ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC 450 

AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC 4 95 

AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT AAG CTT 537 

(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 837 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(v) ORIGINAL SOURCE: 

(A) mouse 

(vi) IMMEDIATE SOURCE: - 
(C) CLONE: pBL-MFLW4 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 24 

ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 4 5 



67 



EP 0 675 200 A1 





GAC 


AGC 


AGT 


GCC 


ACT 


TCA 


TCT 


TGG 


GCT 


CCT 


CCA 


GGG 


TCA 


GTT 


TTT 


90 




ccc 


TGT 


CCA 


TCT 


TGT 


GGG 


CCT 


AGA 


GGG 


CCG 


GAC 


CAA 


AGG 


AGA 


CCG 


135 


5 


CCA 


CCT 


CCA 


CCA 


CCA 


CCT 


GTG 


TCA 


CCA 


CTA 


CCA 


CCG 


CCA 


TCA 


CAA 


180 




CCA 


CTC 


CCA 


CTG 


CCG 


CCA 


CTG 


ACC 


CCT 


CTA 


AAG 


AAG 


AAG 


GAC 


CAC 


225 


10 


AAC 


ACA 


AAT 


CTG 


TGG 


CTA 


CCG 


GTG 


GTA 


TTT 


TTC 


ATG 


GTT 


CTG 


GTG 


270 


GCT 


CTG 


GTT 


GGA 


ATG 


GGA 


TTA 


GGA 


ATG 


TAT 


CAG 


CTC 


TTC 


CAC 


CTG 


315 




CAG 


AAG 


GAA 


CTG 


GCA 


GAA 


CTC 


CGT 


GAG 


TTC 


ACC 


AAC 


CAA 


AGC 


CTT 


360 


15 


AAA 


GTA 


TCA 


TCT 


TTT 


GAA 


AAG 


CAA 


ATA 


GCC 


AAC 


CCC 


AGT 


ACA 


CCC 


405 




TCT 


GAA 


AAA 


AAA 


GAG 


CCG 


AGG 


AGT 


GTG 


GCC 


CAT 


TTA 


ACA 


GGG 


AAC 


450 




CCC 


CAC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACA 


TAT 


GGA 


495 


20 


ACC 


GCT 


CTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAA 


GGT 


GGC 


CTT 


GTG 


540 




ATC 


AAC 


GAA 


ACT 


GGG 


TTG 


TAC 


TTC 


GTG 


TAT 


TCC 


AAA 


GTA 


TAC 


TTC 


585 




CGG 


GGT 


CAG 


TCT 


TGC 


AAC 


AAC 


CAG 


CCC 


CTA 


AAC 


CAC 


AAG 


GTC 


TAT 


630 


25 


ATG 


AGG 


AAC 


TCT 


AAG 


TAT 


CCT 


GAG 


GAT 


CTG 


GTG 


CTA 


ATG 


GAG 


GAG 


675 




AAG 


AGG 


TTG 


AAC 


TAC 


TGC 


ACT 


ACT 


GGA 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


720 




AGC 


TAC 


CTG 


GGG 


GCA 


GTA 


TTC 


AAT 


CTT 


ACC 


AGT 


GCT 


GAC 


CAT . 


TTA 


765 


30 


TAT 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


810 




AAG 


ACC 


TTT 


TTC 


GGC 


TTG 


TAT 


AAG 


CTT 














837 




(2) 


INFORMATION 


FOR 


SEQ 


ID NO: 25 



















(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1623 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

40 (ii) MOLECULE TYPE: cDNA to mRNA 

(iv) FEATURE: 

(D) OTHER INFORMATION: FIGS. 2-3 

(v) ORIGINAL SOURCE: 

(A) rat 

(B) STRAIN: PC60-dl0S-2 
45 (vi) IMMEDIATE SOURCE: 

(B) CLONE: 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 25 

TCAGAGTCCT 10 

5Q GTCCTTGACA CTTCAGTCTC CACAAGACTG AGAGGAGGAA ACCCTTTCCT GGGGCTGGGT 70 
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GCC ATG CAG CAG CCC GTG AAT TAG CCA TGT CCC CAG ATC TAC TGG GTA 118 
Met Gin Gin Pro Val Asn Tyr Pro Cys Pro Gin lie Tyr Trp Val 
1 5 10-15 

GAC AGC AGT GCC ACT TCT CCT TGG GCT CCT, CCA GGG TCA GTT TTT TCT 166 
Asp Ser Ser Ala Thr Ser Pro Trp Ala Pro Pro Gly Ser Val Phe Ser 

20 25 30 

TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA CCG CCT 214 
Cys Pro Ser Ser Gly Pro Arg Gly Pro Gly Gin Arg Arg Pro Pro Pro 
35 40 45 

70 CCA CCA CCA CCT CCA TCA CCA CTA CCA CCG CCT TCC CAA CCA CCC CCG 262 
Pro Pro Pro Pro Pro Ser Pro Leu Pro Pro Pro Ser Gin Pro Pro Pro 

50 55 60 

CTG CCT CCA CTA AGC CCT CTA AAG AAG AAG GAC AAC ATA GAG CTG TGG 310 
Leu Pro Pro Leu Ser Pro Leu Lys Lys Lys Asp Asn lie Glu Leu Trp 
65 70 75 

15 CTA CCG GTG ATA TTT TTC ATG GTG CTG GTG GCT CTG GTT GGA ATG GGG 358 
Leu Pro Val He Phe Phe Met Val Leu Val Ala Leu Val Gly Met Gly 
80 85 90 95 

TTA GGA ATG TAT CAA CTC TTT CAT CTA CAG AAG GAA CTG GCA GAA CTC 406 
Leu Gly Met Tyr Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu 
20 100 105 no 

CGT GAG TTC ACC AAC CAC AGC CTT AGA GTA TCA TCT TTT GAA AAG CAA 454 
Arg Glu Phe Thr Asn His Ser Leu Arg Val Ser Ser Phe Glu Lys Gin 

115 120 125 

ATA GCC AAC CCC AGC ACA CCC TCT GAA ACC AAA AAG CCA AGG AGT GTG 502 
He Ala Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro Arg Ser Val 
25 130 135 140 

GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT CTG GAA TGG 550 
Ala His Leu Thr Gly Asn Pro Arg Ser Arg Ser He Pro Leu Glu Trp 

145 150 155 

GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG AAG TAT AAG AAA 598 
Glu Asp Thr Tyr Gly Thr' Ala Leu He Ser Gly Val Lys Tyr Lys Lys 
30 160 165 170 175 

GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT TCC AAA 64 6 
Gly Gly Leu Val He Asn Glu Ala Gly Leu Tyr Phe Val Tyr Ser Lys 

180 185 190 

GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG 694 
35 Val Tyr Phe Arg. Gly Gin Ser Cys Asn Ser Gin Pro Leu Ser His Lys 
195 200 205 

GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG 742 
Val Tyr Met Arg Asn Phe Lys Tyr Pro Gly Asp Leu Val Leu Met Glu 

210 215 220 

GAG AAG AAG TTG AAT TAC TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 7 90 
4Q Glu Lys Lys Leu Asn Tyr Cys Thr Thr Gly Gin He Trp Ala Bis Ser 
225 230 235 

AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 838 
Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Val Ala Asp His Leu Tyr 
240 245 250 255 

GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 886 
45 Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys Thr 

260 265 270 

TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 937 
Phe Phe Gly Leu Tyr Lys Leu 
275 278 

50 TATTCTTTAT CATGGATGCC AGGAATATTG TCTTCAATGA GAGTCTTCTT AAGACCAATT 997 
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GAGCCACAAA 


GACCACAAGG 


TCCAACAGGT 


CAGCTACCCT 


TCATTTTCTA 


GAGGTCCATG 


1057 


GAGTGGTCCT 


TAATGCCTGC 


ATCATGAGCC 


AGATGGGAAG 


AAGACTGTTC 


CTGAGGAACA 


1117 


TAAAGTTTTG 


GGCTGCTGTG 


TGGCAATGCA 


GAGGCAAAGA 


GAAGGAACTG 


TCTGATGTTA 


1177 


AATGGCCAAG 


AGCATTTTAG 


CCATTGAAGA 


AAAAAAAAAC 


CTTTAAACTC 


ACCTTCCAGG 


1237 


GTGGGTCTAC 


TTGCTACCTC 


ACAGGAGGCC 


GTCTTTTAGA 


CACATGGTTG 


TGGTATGACT 


1297 


ATACAAGGGT 


GAGAAAGGAT 


GCTAGGTTTC 


ATGGATAAGC 


TAGAGACTGA 


AAAAAGCCAG 


1357 


TGTCCCATTG 


GCATCATCTT 


TATTTTTAAC 


TGATGTTTTC 


TGAGCCCACC 


TTTGATGCTA 


1417 


ACAGAGAAAT 


AAGAGGGGTG 


TTTGAGGCAC 


AAGTCATTCT 


CTACATAGCA 


TGTGTACCTC 


1477 


CAGTGCAATG 


ATGTCTGTGT 


GTGTTTTTAT 


GTATGAGAGT 


AGAGCGATTC 


TAAAGAGTCA 


1537 


CATGAGTACA 


ACGCGTACAT 


TACGGAGTAC 


ATATTAGAAA 


CGTATGTGTT 


ACATTTGATG 


1597 


CTAGAATATC 


TGAATGTTTC 


TTGCTA 








1623 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 6 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 
(iV) FEATURE: 

(D) OTHER INFORMATION: FIGS. 15 
(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

<vi) IMMEDIATE SOURCE: 

(B) CLONE; pBL-hFL4H 
(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 26 



GATTTATTTC AGGC 14 



AAG 


TCC 


AAC 


TCA 


AGG 


TCC 


ATG 


CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACC 




56 


Lys 


Ser 


Asn 


Ser 


Arg 


Ser 


Met 


Pro 


Leu 


Glu 


Trp 


Glu 


Asp 


Thr 












155 










160 






165 






TAT 


GGA 


ATT 


GTC 


CTG 


CTT 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAG 


GGT 


GGC 


101 


Tyr 


Gly 


He 


Val 


Leu 


Leu 


Ser 


Gly 


Val 


Lys 


Tyr 


Lys 


Lys 


Gly 


Gly 












180 










175 








180 




CTT 


GTG 


ATC 


AAT 


GAA 


ACT 


GGG 


CTG 


TAC 


TTT 


GTA 


TAT 


TCC 


AAA 


GTA 


146 


Leu 


Val 


He 


Asn 


Glu 


Thr 


Gly 


Leu 


Tyr 


Phe 


Val 


Tyr 


Ser 


Lys 


Val 












185 










190 






195 




TAT 


TTC 


CGG 


GGT 


CAA 


TCT 


TGC 


AAC 


AAC 


CTG 


CCC 


CTG 


AGC 


CAC 


AAG 


191 


Tyr 


Phe 


Arg Gly Gin 


Ser 


Cys 


Asn 


Asn 


Leu 


Pro 


Leu 


Ser 


His 


Lys 












200 










205 










210 




GTC 


TAC 


ATG 


AGG 


AAC 


TCT 


AAG 


TAT 


CCC 


CAG 


GAT 


CTG 


GTG 


ATG 


ATG 


236 



70 



EP 0 675 200 A1 



70 



20 



30 



35 



40 



45 



Val 


Tvr 


Met 


Arcr 


Asn 


Ser 


Lvs 


Tvr 

X J J. 


Pro 


Gin 


Asp 


Leu 


Val 


Met 


Met 










215 










220 










225 




GAG 


GGG 


AAG 


ATG 


ATG 


AGC 


TAC 


TGC 


ACT 


ACT 


GGG 


CAG 


ATG 


TGG 


GCC 


281 


Glu 


Glv 


Lys 


Met 


Met 


Ser 


Tvr 


Cys 


Thr 


Thr 


Glv 


Gin 


Met 


Tro 


Ala 












230 










235 










240 




CGC 


AGC 


AGC 


TAC 


CTG 


GGG 


GCA 


GTG 


TTC 


AAT 


CTT 


ACC 


AGT 


GCT 


GAT 


326 




Ser 


Ser 


Tvr 


Leu 


Glv 


Ala 


Val 


Phe 


Asn 


Leu 


Thr 


Ser 


Ala 


Asp 












245 










250 










255 




CAT 


TTA 


TAT 


GTC 


AAC 


GTA 


TCT 


GAG 


CTC 


TCT 


CTG 


GTC 


AAT 


TTT 


GAG 


371 


His 


Leu 


Tyr 


Val- 


Asn 


Val 


Ser 


Glu 


Leu 


Ser 


Leu 


Val 


Asn 


Phe 


Glu 












-260 










265 










270 




GAA 


TCT 


CAG 


ACG 


TTT 


TTC 


GGC 


TTA 


TAT 


AAG 


CTC 


TAA 


GAGAAGCACT 


407 


Glu 


Ser 


Gin 


Thr 


Phe 


Phe 


Gly 


Leu 


Tyr 


Lys 


Leu 




















275 








280 


281 












TTGGGATTC 


























426 


(2) 


INFORMATION 


FOR 


SEQ 


ID NO: 27: 

















75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2433 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: genetic DNA 

(iv) FEATURE: 

(D) OTHERE INFORMATION: FIGS. 16-18 

(v) ORIGINAL SOURCE: 
25 (A) human 

(B) STRAIN: 

(vi) IMMEDIATE SOURCE: 

(C) CLONE: XFL5 

OTHER INFORMATION: FIGS, 16-18 
(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 27 



AATTATAATG TATAAAAAAG CATGCAATTA TAATTCATAA AATTATAGCC CCACTGACCA 60 

TTCTCCTGTA GCTGGGAGCA GTTCACACTA AC AG GGC TAT ACCCCCATGC TGACCTGCTC 120 

TGCAGGATCC CAGGAAGGTG AGCATAGCCT ACTAACCTGT TTGGGTAGCA CAGCGACAGC 180 

AACTGAGGCC TTGAAGGCTG TTATCAGAAA ATTGTGGGCG GAAACTTCCA GGGGTTTGCT 240 

CTGAGCTTCT TGAGGCTTCT CAGCTTCAGC TGCAAAGTGA GTGGGTGTTT CTTTGAGAAG 300 

CAGAATCAGA GAG AG AG AG A TAGAGAAAGA GAAAGACAGA GGTGTTTCCC TTAGCTATGG 360 

AAACTCTATA AGAGAGATCC AGCTTGCCTC CTCTTGAGCA GTCAGCAACA GGGTCCCGTC 420 

CTTGACACCT CAGCCTCTAC AGGACTGAGA AGAAGTAAAA CCGTTTGCTG GGGCTGGCCT 480 

GACTCACCAG CTGCC ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC CAG ATC 531 
Met Gin Gin Pro Phe Asn Tyr Pro Tyr Pro Gin lie 
15 10 
TAC TGG GTG GAC AGC AGT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA 57 9 



50 



55 
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Tyr 


Trp 


Val 


Asp 


Ser 


Ser 


Ala 


Ser 






15 










20 


GTT 


CTT 


CCC 


TGT 


CCA 


ACC 


TCT 


GTG 


Val 


Leu 


Pro 


Cys 


Pro 


Thr 


Ser 


Val 




30 










35 




CCA 


CCA 


CCA 


CCA 


CCG 


CCA 


CCG 


CCA 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


45 










50 






CCA 


CCA 


CTG 


CCT 


CCA 


CTA 


CCG 


CTG 


Pro 


Pro 


Leu 


Pro 


Pro 


Leu 


Pro 


Leu 










65 








CAC 


AGC 


ACA 


GGC 


CTG 


TGT 


CTC 


CTT 


His 


Ser 


Thr 


Gly 


Leu 


Cys 


Leu 


Leu 








80 










GCC 


TTG 


GTA 


GGA 


TTG 


GGC 


CTG 


GGG 


Ala 


Leu 


Val 


Gly 


Leu 


Gly 


Leu 


Gly 






95 










100 


AAG 


GAG 


CTG 


GCA 


GAA 


CTC 


CGA 


GAG 


Lys 


Glu 


Leu 


Ala 


Glu 


Leu 


Arg 


Glu 




110 










115 





25 

CCC AGA AGG CCT GGT CAA AGG AGG 
Pro Arg Arg Pro Gly Gin Arg Arg 
40 

CCA CTA CCA CCT CCG CCG CCG CCG 
Pro Leu Pro Pro Pro Pro Pro Pro 
55 60 
DCA CCC CTG AAG AAG AGA GGG AAC 
Pro Pro Leu Lys Lys Arg Gly Asn 

70 75 
3TG ATG TTT TTC ATG GTT CTG GTT 
/al Met Phe Phe Met Val Leu Val 
85 . 90 
VTG TTT CAG CTC TTC CAC CTA CAG 
-let Phe Gin Leu Phe His Leu Gin 
105 



627 
675 
723 
771 
819 



CTCTTTTGCT TAAAGAATTT TATTTTTATT ATACATCTTT TCTCTTTCTG TTTTACTAG 982 

TCT ACC AGC CAG ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA G 1028 
Ser Thr Ser Gin Met His Thr Ala Ser Ser Leu Glu Lys Gin He G 

120 125 130 

GTGAGTCTTT TTTCGCATGT ACATTGAGTT CCCAAAGATG ATCCTCAGCA C AG AAC T ATG 1088 

TTAATGGAAT GCCTTAAATT CTGTCCCACA CTTTGGTTTC TGTACACTAT AAGAGGAATT 1148 

C TTCCCA CCAAAATAAT AGTTGCTATT TCATTTTAAC ATATATTTTT 1195 

CCTCTCTCTA TGATACAG 1213 

GC CAC CCC AGT CCA CCC CCT GAA AAA AAG GAG CTG AGG AAA GTG GCC 1260 
ly His Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala 

135 140 145 

CAT TTA ACA G GTCTGTATCT GGAAGGTACA G GTG AG AT . . i?Qfl 
His Leu Thr G 
150 

. . . CTGCAGG TGAGAAGATG GACCAGATGG TCCCTAAGAT CCTTCCCAAC TTTAGAACTT 1355 
TAG AG TTC CT TGGATTTGGC TTTTTCCTTC AGGAAAGGAC TTCAAAGCCT AGCAGATTTG 1415 
GTGCTAGTTC TGAAGATAGT AAAATCTTTG TTCCAGAGAG CAAATATTTT CTCAATAATT 14 75 
TCTTACTGCA ATGGATTACG GGTATATACT ATTGTTCCAA TTGTGTGGAT GACAAAATAG 1535 
GACAACGTTG TTGAGGAAAT TCTGTGATGG ATCAAGTTCT GACCCCTCAG CCAGTTCTAT 1595 
ACCAGCTGTC ATTCTGGGTG AAACATTTGT TGAAGGAAGG GCCCACAGTT TTGCCTTAGA 1655 
AACTTAGTTT GTTGGATGCA TGACTATTCC TTGCTGAAAG CTCCTTTTGG ATTTATTTCA 1715 
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G GC AAG TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC ACC TAT 1763 
ly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 
155 160 165 

GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC CTT GTG 1811 
Gly He Val Leu Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val 

170 175 180 

ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT TCC AAA GTA TAC TTC CGG 1859 
He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg 

185 190 195 

GGT CAA TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG 1907 
Gly Gin Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg 

200 205 210 

AAC TCT AAG TAT CCC CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG 1955 
Asn Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met 
215 220 225 230 

AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG 2003 
Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly 

235 240 245 

GCA GTG TTC AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT 2051 
Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser 

250 255 260 

GAG CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA 2099 
Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu 

265 270 275 

TAT AAG CTC TAA GAGAAGCACT TTGGGATTCT TTCCATTATG ATTCTTTGTT 2151 
Tyr Lys Leu 
281 

ACAGGCACCG AGAATGTTGT ATTCAGTGAG GGTCTTCTTA CATGCATTTG AGGTCAAGTA 2211 
AGAAGACATG AAC C AAG TGG ACCTTGAGAC CACAGGGTTC AAAATGTCTG TAGCTCCTCA 2271 
AC TC ACC TAA TGTTTATGAG CCAGACAAAT GGAGGAATAT GACGGAAGAA CATAGAACTC 2231 
TGGGCTGCCA TGTGAAGAGG GAGAAGCATG AAAAAGCAGC TACCAGGTGT TCTACACTCA 2391 
TCTTAGTGCC TGAGAGTATT TAGGCAGATT GAAAAGGACA CC 2433 
(2) INFORMATION FOR SEQ ID NO; 28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1707 bases 
<B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to raRNA 

(iv) FEATURE: 

(D) OTHERE INFORMATION: FIGS. 23-24 

(v) ORIGINAL SOURCE: 

(A) mouse 
<vi) IMMEDIATE SOURCE: 

(C) CLONE; XMFL5, \MFL18 
(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 28 

CTGCGGAAAC TTTATAAAGA AAACTTAGCT TCTCTGGAGC AGTCAGCGTC AGAGTTCTGT 60 
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70 



20 



25 



CCTTGACACC TGAGTCTCCT CCACAAGGCT GTGAGAAGGA AACCCTTTCC TGGGGCTGGG 120 

TGCC ATG CAG CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA 169 
Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin He Phe Trp Val 
1 5 10 15 

GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT CCC 217 
Asp Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser Val Phe Pro 

20 25 30 

TGT CCA TCT TGT GGG CCT AGA GGG CCG GAC CAA AGG AGA CCG CCA CCT 265 
Cys Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro Pro Pro 

35 40 45 

CCA CCA CCA CCT GTG TCA CCA CTA CCA CCG CCA TCA CAA CCA CTC CCA 313 
Pro Pro Pro Pro Val Ser Pro Leu Pro Pro Pro Ser Gin Pro Leu Pro 

50 55 60 

CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC AAC AC A AAT CTG 361 
75 Leu Pro Pro Leu Thr Pro Leu Lys Lys Lys Asp His Asn Thr Asn Leu 
65 70 75 

TGG CTA CCG GTG GTA TTT TTC ATG GTT CTG GTG GCT CTG GTT GGA ATG 409 
Trp Leu Pro Val Val Phe Phe Met Val Leu Val Ala Leu Val Gly Met 
80 85 90 95 

GGA TTA GGA ATG TAT CAG CTC TTC* CAC CTG CAG AAG GAA CTG GCA GAA 457 
Gly Leu Gly Met Tyr Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu 

100 105 110 

CTC CGT GAG TTC ACC AAC CAA AGC CTT AAA GTA TCA TCT TTT GAA AAG 505 
Leu Arg Glu Phe Thr Asn Gin Ser Leu Lys Val Ser Ser Phe Glu Lys 

115 120 125 

CAA ATA GCC AAC CCC AGT ACA CCC TCT GAA AAA AAA GAG CCG AGG AGT 553 
Gin He Ala Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu Pro Arg Ser 

130 135 140 

GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT CTG GAA 601 
Val Ala His Leu Thr Gly Asn Pro His Ser Arg Ser He Pro Leu Glu 

145 150 155 

TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG 64 9 
Trp Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys 
160 165 170 175 

AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC 697 
Lys Gly Gly Leu Val He Asn Glu Thr Gly Leu Tyr Phe Val Tyr Ser 
180 185 190 

35 AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA AAC CAC 74 5 
Lys Val Tyr Phe Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His 

195 200 205 

AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG CTA ATG 793 
Lys Val Tyr Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met 
210 215 220 

40 GAG GAG AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC 841 
Glu Glu Lys Arg Leu Asn Tyr Cys Thr Thr Gly Gin He Trp Ala His 

225 230 235 

AGC AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC AGT GCT GAC CAT TTA 889 
Ser Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His Leu 
240 245 250 255 

45 TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG 937 
Tyr Val Asn He Ser Gin Leu Ser Leu He Asn Phe Glu Glu Ser Lys 

260 265 270 

ACC TTT TTC GGC TTG TAT AAG CTT TAA AAGAAAAAGC ATTTTAAAAT 984 
Thr Phe Phe Gly Leu Tyr Lys Leu 

50 
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275 279 



5 



10 



15 



20 



GATCTACTAT 


TCTTTATCAT 


GGGCACCAGG 


AATATTGTCT 


TGAATGAGAG 


TCTTCTTAAG 


1044 


ACCTATTGAG 


ATTAATTAAG 


ACTACATGAG 


CCACAAAGAC 


CTCATGACCG 


CAAGGTCCAA 


1104 


CAGGTCAGCT 


ATCCTTCATT 


TTCTCGAGGT 


CCATGGAGTG 


GTCCTTAATG 


CCTGCATCAT 


1164 


GAGCCAGATG 


GAAGGAGOTC 


TGTGACTGAG 


GGACATAAAG 


CTTTGGGCTG 


CTGTGTGACA .1224 


ATGCAGAGGC 


ACAGAGAAAG 


AACTGTCTGA 


TGTTAAATGG 


CCAAGAGAAT 


TTTAACCATT 


1284 


GAAG AA 


GACACCTTTA 


CACTCA-CTT 


CCAGGGTGGG 


TCTACTTACT 


ACCTCACAG- 


1338 


AGGCCGTTTT 


TGAGACATA- 


-GTTGTGGTA 


TGAATATACA 


AGGGTGAGAA 


AGGAGGCT-C 


1395 


ATTTGACTGA 


TAAGCTAGAG 


ACTGAAAAAA 


AGACAGTGTC 


TCATTGGCAC 


CATCTTTACT 


1455 


GTTACCTAAT 


GTTTTCTGAG 








GGGATGTTTG 


1515 


AGGCACAAAT 


CATTCTCTAC 


ATAGCATGCA 


TACCTCCAGT 


GCAATGATGT 


CTGTGTGT — 


1573 


TTGTATGTAT 


GAGAGCAAAC 


AGATTCTAAG 


GAGTCATATA 


AATAAAATAT 


GTACATTATG 


1633 


GAGTACATAT 


TAGAAACC — 


— TGTTACAT 


TTGATGCTAG 


A-TATCTGAA 


TGTTTCTTGG 


1688 


CAATAAACTC 


TAATAGTCT 










1707 



25 (2) INFORMATION FOR SEQ ID NO: 29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 924 bases 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
30 (iii) ANTI-SENSE: YES 

(ii) MOLECULE TYPE: DNA 
(v) ORIGINAL SOURCE: 

(A) human 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO:29 

35 

GAATCCCAAA GTGCTTCTCT TAGAGCTTAT ATAAGCCGAA AAACGTCTGA 50 

GATTCCTCAA AATTGACCAG AGAGAGCTCA GATACGTTGA CATATAAATG 100 

4Q ATCAGCACTG GTAAGATTGA ACACTGCCCC CAGGTAGCTG CTGCGGGCCC 150 

ACATCTGCCC AGTAGTGCAG TAGCTCATCA TCTTCCCCTC CATCATCACC 200 

AGATCCTGGG GATACTTAGA GTTCCTCATG TAGACCTTGT GGCTCAGGGG 250 

45 CAGGTTGTTG CAAGATTGAC CCCGGAAGTA TACTTTGGAA TATACAAAGT 300 

ACAGCCCAGT TTCATTGATC ACAAGGCCAC CCTTCTTATA CTTCACTCCA 350 

GAAAGCAGGA CAATTCCATA GGTGTCTTCC CATTCCAGAG GCATGGACCT 400 

50 
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TGAGTTGGAC TTGCCTGTTA AATGGGCCAC TTTCCTCAGC TCCTTTTTTT 4 50 

CAGGGGGTGG ACTGGGGTGG CCTATTTGCT TCTCCAAAGA TGATGCTGTG 500 

TGCATCTGGC TGGTAGACTC TCGGAGTTCT GCCAGCTCCT TCTGTAGGTG 550 

GAAGAGCTGA AACATCCCCA GGCCCAATCC TACCAAGGCA ACCAGAACCA 600 

TGAAAAACAT CACAAGGAGA CACAGGCCTG TGCTGTGGTT CCCTCTCTTC 650 

TTCAGGGGTG GCAGCGGTAG TGGAGGCAGT GGTGGCGGCG GCGGCGGAGG 700 

TGGTAGTGGT GGCGGTGGCG GTGGTGGTGG TGGCCTCCTT TGACCAGGCC 750 

TTCTGGGCAC AGAGGTTGGA CAGGGAAGAA CTGTGCCTGG AGGGGCCCAG 800 

GGAGAGCTGG CACTGCTGTC CACCCAGTAG ATCTGGGGAT ATGGGTAATT 850. 

GAAGGGCTGC TGCATGGCAG CTGGTGAGTC AGGCCAGCCC CAGCAAACGG 900 

TTTTACTTCT TCTCAGTCCT GTAG 924 

(2) INFORMATION FOR SEQ ID NO: 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 924 bases 

(B) TYPE: ribonucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: RNA 

(iii) ANTI-SENSE: YES 
(v) ORIGINAL SOURCE: 

(A) human 

(viii) SEQUENCE DESCRIPTION: SEQ ID NO: 30 

GAAUCCCAAA GUGCUUCUCU UAGAGCUUAU AUAAGCCGAA AAACGUCUGA 50 

GAUUCCUCAA AAUUGACCAG AGAGAGCUCA GAUACGUUGA CAUAUAAAUG 100 

AUCAGCACUG GUAAGAUUGA ACACUGCCCC CAGGUAGCUG CUGCGGGCCC 150 

ACAUCUGCCC AGUAGUGCAG UAGCUCAUCA UCUUCCCCUC CAUCAUCACC 200 

AGAUCCUGGG GAUACUUAGA GUUCCUCAUG UAGACCUUGU GGCUCAGGGG 250 

CAGGUUGUUG CAAGAUUGAC CCCGGAAGUA UACUUUGGAA UAUACAAAGU 300 

ACAGCCCAGU UUCAUUGAUC ACAAGGCCAC CCUUCUUAUA CUUCACUCCA 350 

GAAAGCAGGA CAAUUCCAUA GGUGUCUUCC CAUUCCAGAG GCAUGGACCU 400" 

UGAGUUGGAC UUGCCUGUUA AAUGGGCCAC UUUCCUCAGC UCCUUUUUUU 450 



76 



EP 0 675 200 A1 



10 



15 



20 



35 



40 



45 



50 



CAGGGGGUGG ACUGGGGUGG CCUAUUUGCU UCUCCAAAGA UGAUGCUGUG 500 

UGCAUCUGGC UGGUAGACUC UCGGAGUUCU GCCAGCUCCU UCUGUAGGUG 550 

GAAGAGCUGA AACAUCCCCA GGCCCAAUCC UACCAAGGCA ACCAGAACCA 600 

UGAAAAACAU CACAAGGAGA CACAGGCCUG UGCUGUGGUU CCCUCUCUUC 650 

UUCAGGGGUG GCAGCGGUAG UGGAGGCAGU GGUGGCGGCG GCGGCGGAGG 700 

UGGUAGUGGU GGCGGUGGCG GUGGUGGUGG UGGCCUCCUU UGACCAGGCC 750 

UUCUGGGCAC AGAGGUUGGA CAGGGAAGAA CUGUGCCUGG AGGGGCCCAG 800 

GGAGAGCUGG CACUGCUGUC CACCCAGUAG AUCUGGGGAU AUGGGUAAUU 850 

GAAGGGCUGC UGCAUGGCAG CUGGUGAGUC AGGCCAGCCC CAGCAAACGG 900 

UUUUACUUCU UCUCAGUCCU GUAG 924 



(2) INFORMATION FOR SEQ ID NO: 31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 924 bases 

(B) Type: nucleic acid 
25 (C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: cDNA to mRNA 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 
30 (v) ORIGINAL SOURCE: 

(A) human' 
(vii) FEATURE 

(D) OTHER INFORMATION: plasmid pBX-hFLl 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 31 



CTACAGGACT 10 

GAGAAGAAGT AAAACCGTTT GCTGGGGCTG GCCTGACTCA CCAGCTGCC 59 

ATG CAG CAG CCC TTC AAT TAC CCA TAT CCC CAG ATC TAC TGG GTG 104 

GAC AGC AGT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 149 

CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG CCA 194 

CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 239 

CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG 284 

AAC CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 329 

CTG GTT GCC TTG GTA GGA TTG GGC CTG GGG ATG TTT CAG CTC TTC 374 

CAC CTA CAG AAG GAG CTG GCA GAA CTC CGA GAG TCT ACC AGC CAG 419 
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ATG 


CAC ACA GCA 


TCA 


TCT 


TTG 


GAG 


AAG 


CAA 


ATA 


GGC 


CAC 


CCC 


AGT 


464 


CCA 


CCC CCT GAA 


AAA 


AAG 


GAG 


CTG 


AGG 


AAA 


GTG 


GCC 


CAT 


TTA 


ACA 


509 


GGC 


AAG TCC AAC 


TCA 


AGG 


TCC 


ATG 


CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACC 


554 


TAT 


GGA ATT GTC 


CTG 


CTT 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAG 


GGT 


GGC 


599 


CTT 


GTG ATC AAT 


GAA 


ACT 


GGG 


CTG 


TAC 


TTT 


GTA 


TAT 


TCC 


AAA 


GTA 


644 


TAC 


TTC CGG GGT 


CAA 


TCT 


TGC 


AAC 


AAC 


CTG 


CCC 


CTG 


AGC 


CAC 


AAG 


689 


GTC 


TAC ATG AGG 


AAC 


TCT 


AAG 


TAT 


CCC 


CAG 


GAT 


CTG 


GTG 


ATG 


ATG 


734 


GAG 


GGG AAG ATG 


ATG 


AGC 


TAC 


TGC 


ACT 


ACT 


GGG 


CAG 


ATG 


TGG 


GCC 


779 


CGC 


AGC AGC TAC 


CTG 


GGG 


GCA 


GTG 


TTC 


AAT 


CTT 


ACC 


AGT 


GCT 


GAT 


824 


CAT 


TTA TAT GTC 


AAC 


GTA 


TCT 


GAG 


CTC 


TCT 


CTG 


GTC 


AAT 


TTT 


GAG 


869 


GAA 


TCT CAG ACG 


TTT 


TTC 


GGC 


TTA 


TAT 


AAG 


CTC 


TAA 


GAGAAGCACT 


915 


TTGGGATTC 
























924 


(2) 


INFORMATION 
(i) SEQUENCE 


FOR SEQ ID NO: 32 
CHARACTERISTICS 



















(A) LENGTH: 927 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: cDNA to mRNA 

(iii) ANTI-SENSE: 

(iv) FRAGMENT TYPE 
(vii) FEATURE 

(D) OTHER INFORMATION: 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO -32 















GAGAAGGA AACCCTTTCC 


TGGGGCTGG GTGCC 


32 


ATG 


CAG 


CAG 


CCC 


ATG 


AAT 


TAC 


CCA 


TGT 


CCC 


CAG 


ATC 


TTC 


TGG 


GTA 


77 


GAC 


AGC 


AGT 


GCC 


ACT 


TCA 


TCT 


TGG 


GCT 


CCT 


CCA 


GGG 


TCA 


GTT 


TTT 


122 


CCC 


TGT 


CCA 


TCT 


TGT 


GGG 


CCT 


AGA 


GGG 


CCG 


GAC 


CAA 


AGG 


AGA 


CCG 


167 


CCA 


CCT 


CCA 


CCA 


CCA 


CCT 


GTG 


TCA 


CCA 


CTA 


CCA 


CCG 


CCA 


TCA 


CAA 


212 


CCA 


CTC 


CCA 


CTG 


CCG 


CCA 


CTG 


ACC 


CCT 


CTA 


AAG 


AAG 


AAG 


GAC 


CAC 


257 


AAC 


ACA 


AAT 


CTG 


TGG 


CTA 


CCG 


GTG 


GTA 


TTT 


TTC 


ATG 


GTT 


CTG 


GTG 


302 


GCT 


CTG 


GTT 


GGA 


ATG 


GGA 


TTA 


GGA 


ATG 


TAT 


CAG 


CTC 


TTC 


CAC 


CTG 


347 


CAG 


AAG 


GAA 


CTG 


GCA 


GAA 


CTC 


CGT 


GAG 


TTC 


ACC 


AAC 


CAA 


AGC 


CTT 


392 
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AAA 


GTA 


TCA 


TCT 


TTT 


GAA 


AAG 


CAA 


ATA 


GCC 


AAC 


CCC 


AGT 


ACA 


CCC 


437 


TCT 


GAA 


AAA 


AAA 


GAG 


CCG 


AGG 


AGT 


GTG 


GCC 


CAT 


TTA 


ACA 


GGG 


AAC 


482 


CCC 


CAC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACA 


TAT 


GGA 


527 


ACC 


GCT 


CTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAA 


GGT 


GGC 


CTT 


GTG 


572 


ATC 


AAC 


GAA ACT 


GGG 


TTG 


TAC 


TTC 


GTG 


TAT 


TCC 


AAA 


GTA 


TAC 


TTC 


617 


CGG 


GGT 


CAG 


TCT 


TGC 


AAC 


AAC 


CAG 


CCC 


CTA 


AAC 


CAC 


AAG 


GTC 


TAT 


662 


ATG 


AGG 


AAC 


TCT 


AAG 


TAT 


CCT 


GAG 


GAT 


CTG 


GTG 


CTA 


ATG 


GAG 


GAG 


707 


AAG 


AGG 


TTG 


AAC 


TAC 


TGC 


ACT 


ACT 


GGA 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


752 


AGC 


TAC. 


CTG 


GGG 


GCA 


GTA 


TTC 


AAT 


CTT 


ACC 


AGT 


GCT 


GAC 


CAT 


TTA 


797 


TAT 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


842 


AAG 


ACC 


TTT 


TTC 


GGC 


TTG 


TAT 


AAG 


CTT 


TAA 


AAGAAAAAGC ATTTTAAAAT 


892 



GATCTACTAT TCTTTATCAT GGGCACCAGG AATAT 



(2) INFORMATION FOR SEQ ID NO: 33 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: 
<ix) SEQUENCE DESCRIPTION: SEQ ID NO: 33 

GATTTTCAACCACTCAGTCG 2 0 



(2) INFORMATION FOR SEQ ID NO: 34 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 
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<D) TOPOLOGY: linear 
(ii) MOLECUILAR TYPE: Other nucleic acid 
Uii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 
. (A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO:34 

ATGCGGCCGCTGGATCCTTTGTATGAAATTGAGTAAT 37 

(2) INFORMATION FOR SEQ ID NO: 35 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 24 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(ill) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE* 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 
<D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

t .(D) OTHER INFORMATION: sense primer 1 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 35 

ATGCCCAAGTGACTGAC ATCAACT 2 4 

(2) INFORMATION FOR SEQ ID NO: 36 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 50 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 
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(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN : 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 1 
(xi) SEQUENSE DESCRIPTION: SEQ ID NO: 36 

GCGCGGATCCAGGAAGTGGGAAAGGATTACCTTCCTCTTTGCACTTGGTG 

(2) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 

(A) rat, mouse, human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: 19 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 37 

CCAGCCATGG 10 

(2) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 
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(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE : hybridoma dlOS-2 

(vii) FEATURE 

( (D) OTHER INFORMATION: sense primer 2 
(xx) SEQUENCE DESCRIPTION: SEQ ID NO: 38 

AAGACCACAAGGTCC AACAG 2 0 

(2) INFORMATION FOR SEQ ID NO: 39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: hybridoma dlOS-2 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 3 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 39 

GGTGAGAAAGGATGCTAGGT 2 0 

(2) INFORMATION FOR SEQ ID NO: 40 

(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) . DEVELOPMENTAL STAGE: 
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(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE :hybridoma dlOS-2 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 2 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 40 

C ATGGAT AAGCTAGAG ACTG 2 Q... 

(2) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 
<C) STRANDNESS: single 
(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE:. Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 
(v.) ORIGINAL SOURCE: 

(A) 

(B) STRAIN:. 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE : hybridoma dlOS-2 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 3 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 41 

GTACAACGCGTACATTACGG 2 0 

(2) INFORMATION FOR SEQ ID NO: 42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 967 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: 

(ii) MOLECUILAR TYPE: 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 
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(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: plasmid pTN24-15 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 42 







AGGAGGAA ACCCTTTCCT GGGGCTGGGT 


70 


70 


GCC ATf^ CAC par nrr* orp/- *«m m ■* /-i 
o^^, niu LAvj LAij LLL GTG AAT TAC 


CCA TGT CCC CAG ATC TAC tgg 


oIA 


118 




^ JMjL IjLL ALT TCT CCT TGG 


GCT CCT CCA GGG TCA GTT ttt 


1L1 


166 




TCT CCA TCC Tr"P rrr rr>rn »aa 

ivji ^la ill XL I GGG CCT AGA GGG 


CCA GGA CAA AGG AGA CCA CCC 


CCT 


214 


75 


CCA PP A CCA CCT r , i r, 7\ t/^tv r»/^x om» 
\-v*rv ^Uh l-Ll LLA PLA CCA CTA 


CCA CCG CCT TCC CAA CCA CCC 


CCG 


2 62 




CTG CCT CCA CTA acc rr*T nT-n *\*/"» 
v~,v^/\ L-ln AkaL LI- 1 LTA AAG 


AAG AAG GAC AAC ATA GAG CTG 


TGG 


310 




CTA CCC CTC ATA TTT TTf* 7\ rp^- r+rr\r* 

Uin ^v-'O aia ill IIL ATG GTG 


CTG GTG GCT CTG GTT GGA ATG 




358 


20 


TTA fif^A STH TAT PR J r*Tr» rpmm /t-nm 

** w«n Aiu Inl L.AA L x L TTT CAT 


CTA CAG AAG GAA CTG GCA GAA 


CTC 


406 




CGT ^Aft TTP app up p*^ unn r*mm 
^-w-i. vjrtvj xiu AAL LAL AGL CTT 


AGA GTA TCA TCT TTT GAA AAG 


r aa 


454 


25 


ATA GCC AAC CCC ACC am r*r*r> rnr>rn 
vj\-v* /xttu v^v_v^. t\KsK^ ALA LLL TCT 


GAA ACC AAA AAG CCA AGG AGT 




502 


GCC CAC TTA ACA GCC AAC ppp nr*r> 
w\--v^ V"**^ iin rtv^rt, bob AAL LLL LGC 


TCA AGG TCC ATC CCT CTG GAA 


J. VJO 


550 




GAA GAC ACA TAT GGA ACT GCT TTG 


ATC TCT GGA GTG AAG TAT AAG 


AAA 


598 


30 


GGC GGC CTT GTG ATC AAT GAG GCT 


GGG TTG TAC TTC .GTA TAT TCC 


AAA 


646 




GTA TAC TTC CGG GGT CAG TCT TGC 


AAC AGC CAG CCC CTA AGC CAC 


AAG 


694 




GTC TAT ATG AGG AAC TTT AAG TAT 


CCT GGG GAT CTG GTG CTA ATG 


GAG 


742 


35 


GAG AAG AAG TTG AAT TAC TGC ACT 


ACT GGC CAG ATA TGG GCC CAC 


AGC 


790 




AGC TAC CTA GGG GCA GTA TTT AAT 


CTT ACC GTT GCT GAC CAT TTA 


TAT 


838 




GTC AAC ATA TCT CAA CTC TCT CTG 


ATC AAT TTT GAG GAA TCT AAG 


ACC 


886 


40 


TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 




937 




TATTCTTTAT CATGGATGCC AGGAATATTG 






967 



(2) INFORMATION FOR SEQ ID NO: 43 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 



55 



84 



EP 0 675 200 A1 



20 



(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 4 
<ix) SEQUENCE DESCRIPTION: SEQ ID NO: 43 

5 AGAACTCCGTGAGTTCACCA 20 

(2) INFORMATION FOR SEQ ID NO: 44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 bases 
io (B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(lii) ANTI-SENSE: YES 
(iv) FRAGMENT TYPE: 

'5 (v) ORIGINAL SOURCE: 

(A) 

(B) STRAIN: 

<C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 
(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 
25 (vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 4 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 44 

C AATATTCCTGGC ATCC ATG 2 0 

30 (2) INFORMATION FOR SEQ ID NO: 45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 967 bases 

(B) Type; nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 
(vii) FEATURE 

(D) OTHER INFORMATION: PCR amplified products 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 45 

40 



35 



45 



50 





























A 


GAA 


CTC 


406 


CGT 


GAG 


TTC 


ACC 


AAC 


CAC 


AGC 


CTT 


AGA 


GTA 


TCA 


TCT 


TTT 


GAA 


AAG 


CAA 


454 


ATA 


GCC 


AAC 


CCC 


AGC 


ACA 


CCC 


TCT 


GAA 


ACC 


AAA 


AAG 


CCA 


AGG 


AGT 


GTG 


502 


GCC 


CAC 


TTA ACA 


GGG 


AAC 


CCC 


CGC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


550 


GAA 


GAC 


ACA 


TAT 


GGA 


ACT 


GCT 


TTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAA 


598 


GGC 


GGC 


CTT 


GTG 


ATC 


AAT 


GAG 


GCT 


GGG 


TTG 


TAC 


TTC 


GTA 


TAT 


TCC 


AAA 


646 
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70 



35 



40 



GTA TAG TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA AGC CAC AAG 694 
GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG GTG CTA ATG GAG 742 
GAG AAG AAG TTG AAT TAG TGC ACT ACT GGC CAG ATA TGG GCC CAC AGC 



(2) INFORMATION FOR SEQ ID NO: 4 6 
75 (i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 191 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(Hi) ANTI-SENSE : NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 
25 <C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 
30 (A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

/• , ( oL^ HER INFORMATION: PCR amplified products 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO:46 



(2) INFORMATION FOR SEQ ID NO: 47 
45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 444 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECUILAR TYPE: Other nucleic acid 



790 



AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT 838 

GTC AAC ATA TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC 886 

TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 937 
TATTCTTTAT CATGGATGCC AGG AAT ATT G 



967 



AGGAGGAA ACCCTTTCCT GGGGCTGGGT 28 
GCC ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC CAG ATC TAC TGG GTA 7 6 
GAC AGC AGT GCC ACT. TCT CCT TGG GCT CCT CCA GGG TCA GTT TTT TCT 124 
TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA CCG CCT 
CCA CCA CCA CCT CCA TCA C 



171 
191 



50 
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(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 
<vi) IMMEDIATE SOURCE:.. 

(A) LIBRARY 

(B) CLONE: 
(vii) FEATURE 

(D) OTHER INFORMATION: PCR amplified prodicts 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 47 



20 



25 

















CGC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


27 


GAA 


GAC 


ACA 


TAT 


GGA 


ACT 


GCT 


TTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAA 


75 


GGC 


GGC 


CTT 


GTG 


ATC 


AAT 


GAG 


GCT 


GGG 


TTG 


TAC 


TTC 


GTA 


TAT 


TCC 


AAA 


123 


GTA 


TAC 


TTC 


CGG 


GGT 


CAG 


TCT 


TGC 


AAC 


AGC 


CAG 


CCC 


CTA 


AGC 


CAC 


AAG 


171 


GTC 


TAT 


ATG 


AGG 


AAC 


TTT 


AAG 


TAT 


CCT 


GGG 


GAT 


CTG 


GTG 


CTA 


ATG 


GAG 


219 


GAG 


AAG 


AAG 


TTG 


AAT 


TAC 


TGC 


ACT 


ACT 


GGC 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


267 


AGC 


TAC 


CTA 


GGG 


GCA 


GTA 


TTT 


AAT 


CTT 


ACC 


GTT 


GCT 


GAC 


CAT 


TTA 


TAT 


315 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


AAG 


ACC 


363 



TTT TTT GGC TTA TAT AAG CTT TAAAGGAAAA AGCATTTTAG AATGATCTAT 414 

TATTCTTTAT CATGGATGCC AGGAATATTG 444 

(2) INFORMATION FOR SEQ ID NO: 48 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

40 Ui) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE : NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 
45 (C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 
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(A) LIBRARY 

(B) CLONE: 
(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 5 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 48 

GCTCTAGACTACAGGACTGAGAAGAAGT 2 8 

(2) INFORMATION FOR SEQ ID NO: 49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 5 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 49 

GCTCTAGAACATTCTCGGTGCCTGTAAC * 28 

(2) INFORMATION FOR SEQ ID NO: 50 

(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 28 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(ni) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 
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(D) OTHER INFORMATION: sense primer 6 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 50 



GCTCTAGAGAGAAGGAAACCCTTTCCTG 28 

(2) INFORMATION FOR SEQ ID NO: 51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 6 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 51 

GCTCTAGAATATTCCTGGTGCCCATGAT 28 

(2) INFORMATION FOR SEQ ID NO: 52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) Type: amino acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Peptide 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: Peptide 1 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 52 



ay 



EP 0 675 200 A1 



Leu Val Met Met Glu Gly Lys Met Met Ser Tyr 

5 10 11 

5 (2) INFORMATION FOR SEQ ID NO: 53 

(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 20 amino acids 

(B) Type: amino acid 

(C) STRANDNESS: double 
10 (D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE : Peptide 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

75 (B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE • 

(E) TISSUE TYPE: 

(F) CELL TYPE: 
20 (G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

25 , < D > 0THER INFORMATION: peptide 2 

(vii) SEQUENCE DESCRIPTION: SEQ ID NO: 53 

Lys .Ser Asn Ser Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr 

5 in 
30 Gly He Val Leu Leu 15 

20 

(2) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 16 amino acids 

(B) Type: amino acids 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Peptide 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 
45 (D) DEVELOPMENTAL STAGE * 

. (E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE; 

(vi) IMMEDIATE SOURCE: 
so (A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 
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(D) OTHER INFORMATION: peptide 3 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 54 



Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser 
1 5 10 15 16 

(2) INFORMATION FOR SEQ ID NO: 55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) Type: amino acid 

(C) STRAND NESS : 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Peptide 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 
(D) OTHER INFORMATION: peptide 4 

(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 55 

Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe 
1 5 10 13 

(2) INFORMATION FOR SEQ ID NO: 56 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 24 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
4Q (iii) ANTI-SENSE : NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 
45 (D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 
50 (A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 



75 



20 



25 
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<D) OTHER INFORMATION: sense primer 7 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 56 

CACCTGCAGAAGGAGCTGGCAGAA 2 4 

(2) INFORMATION FOR SEQ ID NO: 57 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 
<vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 
(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 7 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 57 

AATAAGCTTGGTACCCTATTAGAGCTTATATAA 3 3 

(2) INFORMATION FOR SEQ ID NO: 58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE : Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 8 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 58 
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TGCGAATTCACCATGCTGGGCATCTGG 2 7 

(2) INFORMATION FOR SEQ ID NO: 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense primer 8 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO:59 

AACCTGCAGGTGGAAGAGCTGAGCAACAGACGTAAG 36 . 

(2) INFORMATION FOR SEQ ID NO: 60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

<C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: human Fas ligand 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 60 

Pro Ser Pro Pro Pro Glu Lys Lys Glu Leu Arg Lys Val Ala His 
15 10 15 
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(2) INFORMATION FOR SEQ ID NO: 61 
<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE : 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type S20 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 61 



TAAAACCGTTTGCTGGGGCTGG 22 

(2) INFORMATION FOR SEQ ID NO: 62 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 
(.v) ORIGINAL SOURCE: 

(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type A41 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 62 

CCAGCCCCAGCAAACGGTTTTA 2 2 

(2) INFORMATION FOR SEQ ID NO: 63 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) S TRANDNE SS : single 
<D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE : Other nucleic acid 
(Xll) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN : 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL "STAGE • 

(E) TISSUE TYPE: 

(F) CELL TtfPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE : 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type S50 
(IX) SEQUENCE DESCRIPTION: SEQ id NO: 63 

ACCAGCTGCCATGCAGCAGC 2 0 

(2) INFORMATION FOR SEQ ID NO • 64 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(Hi) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type A69 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 64 

GCTGCTGCATGGCAGCTGGT 20 

(2) INFORMATION FOR SEQ ID NO- 65 
(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 22 bases 

(B) Type; nucleic acid 

(C) STRANDNESS: single 
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(D) TOPOLOGY : linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 
<F) CELL TYPE: 
(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type S163 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 65 

CTGTGCCCAGAAGGCCTGGTCA 2 2 

(2) INFORMATION FOR SEQ ID NO: 66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 
(vii) FEATURE 

(D) OTHER INFORMATION: PS type A184 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 66 

TGACCAGGCCTTCTGGGCACAG 2 2 

(2) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 18 bases 

<B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 
(vii) FEATURE 

(D) OTHER INFORMATION: PS type S338 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 67 

CTTGGTAGGATTGGGCCT 1 8 

(2) INFORMATION FOR SEQ ID NO: 68 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 bases 

(B) Type: nucleic acid 
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(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

!m ) m M ?S CUILAR TYPE: 0ther nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type A355 
(vii) SEQUENCE DESCRIPTION: SEQ ID NO: 68 

AGGCCCAATCCTACCAAG 1 8 

(2) INFORMATION FOR SEQ ID NO: 69 
(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 22 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

!'« ) M M ^ U e LAR TYPE: 0ther nucleic acid 
(in) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE* 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE* 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type S484 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 69 

AGCTGAGGAAAGTGGCCCATTT 22 

(2) INFORMATION FOR SEQ ID NO- 70 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 22 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 
(P) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic .acid 
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(iii) ANTI-SENSE : YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE- 
(A) 

(B) STRAIN : 

(C) INDIVIDUAL ISOLATE* 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type A505 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 70 

AAATGGGCCACTTTCCTCAGCT 2 2 

(2) INFORMATION FOR SEQ ID NO- 71 
(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE- 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE- 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS tupe S714 
(xx) SEQUENCE DESCRIPTION: SEQ ID NO: 71 

CCCCAGGATCTGGTGATGAT 20 

(2) INFORMATION FOR SEQ ID NO- 72 
(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 



98 



EP 0 675 200 A1 



(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) JCLONE: . 

(vii) FEATURE- 

(D) OTHER INFORMATION: PS type A733 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 72 

ATCATCACCAGATCCTGGGG 2 0 

(2) INFORMATION FOR SEQ ID NO: 73 
(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

M-^ M ^ U i LAR TYPE: 0ther nucleic acid 
(in) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: PS type S905 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 73 

AGAGAAGCACTTTGGGATTC 2 0 

(2) INFORMATION FOR SEQ ID NO: 74 
(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

mn^S^S^ TYPE: 0ther nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 
(A) 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 
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(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION 

, . , „ : PS t i r P e anti-sense oligonucleotide A924 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74 

GAATCCCAAAGTGCTTCTCT 20 

<2) INFORMATION FOR SEQ ID NO: 75 

SKIPPED 

(2) INFORMATION FOR SEQ ID NO: 7 6 

(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 141 amino acids 

(B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: amino acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: Polypeptide ND38 
(iX) SEQUENCE DESCRIPTION: SEQ ID NO: 76 

Lys Glu Leu Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser 

* ^ 5 1( 3 15 

Arg Ser Met Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu 

20 25 3Q 
Leu Ser Gly Val Lys Tyr Lys Lys Gly Gly Leu Val lie Asn Glu 

" 40 45 

Thr Gly Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin 

50 55 gQ 

Ser Cys Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn 

65 ? 0 75 

Ser Lys Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met 

80 85 on 

Ser Tyr Cys Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu 
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Gly Ala Val Phe Asn Leu Thr Ser Ala isp His Leu Tyr Val ^sn 
Val Ser Glu Leu Ser Leu Val Asn Phe oil Glu Ser Gin Thr HI 

Phe Gly Leu Tyr Lys Leu 13 ° 135 

140 141 

(2) INFORMATION FOR SEQ ID NO" 77 
(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 139 amino acids 

(B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

<ii) MOLECUILAR TYPE : amino acid 
Uii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: Polypeptide ND40 
(xx) SEQUENCE DESCRIPTION: SEQ ID NO:77 

Leu Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser 

Met Pro Leu Glu Trp Glu Asp Thr Tyr Gly lie Val Leu Leu Ser 

Gly Val Lys Tyr Lys Lys Gly Gly Leu Val lie Asn Glu Thr G ly 

Leu Tyr Phe Val Tyr Ser Lys Val Tyr Phe Arg Gly Gin Ser Cys' 



40 

Ser Lys Val Tyr I 
50 55 
Asn Asn Leu Pro Leu Ser His Lys Val Tyr Met Arg Asn Ser Lys 



65 70 
Tyr Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr 

Cys Thr Thr Gly Gin Met Trp Ala Arg Se" Ser Tyr Leu Gly Al'a 
val Phe Asn Leu Thr Ser Ala Asp His 1™ Tyr Val Asn Val J£ 

115 120 
Ser Gin Thr Phe Phe Gly 

Leu Tyr Lys Leu 130 135 



Glu Leu Ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly" 



125 

139 



(2) INFORMATION FOR SEQ ID NO: 78 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH : 138 amino acids 
<B) Type: amino acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

ii) MOLECUILAR TYPE : Polypeptide 
(ni) ANTI-SENSE: NO F P 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: polypeptide ND41 
(xx) SEQUENCE DESCRIPTION: SEQ ID NO : 78 

Arg Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met 
Pro Leu Glu Trp Glu Asp Thr Tyr Gly He Val Leu Leu Ser g" 
val Lys Tyr Lys Lys Gly Gly Le„ val zll Asn G lu Thr Gly £ 
Tyr Ph. Val Tyr Ser Lys V.l Tyr Phe Ar£ Gly Gin Ser Cys Asn 
Asn Leu Pro Leu Ser His Lys Val Tyr Met* Aro Asn Ser Lys Tyr 
Pro Gin Asp Leu Val Met Met Glu Gly Lys Met Met Ser Tyr Cys 
»r Thr Gly Gin Met Trp Ala Ar, Ser Ser Tyr Leu Gly Ala Va'i° 
Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu 
L« Ser Leu Val Asn Ph, Glu Glu Ser g" Thr Phe Phe Gly Jlu 
Tyr Lys Leu 130 135 

138 

<2) INFORMATION FOR SEQ ID NO* 7 9 

(i) SEQUENCE CHARACTERISTICS ■ 

(A) LENGTH: 137 amino acids 

(B) Type: nucleic acid 

(C) STRANDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Polypeptide 
(Hi) ANTI-SENSE: NO P 

(iv) FRAGMENT TYPE: 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 
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(C) INDIVIDUAL ISOLATE • 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE ■ 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

Lys val Ala Hi, Le „ Thr Gly lys Set Asn ser ^ mm 
Leu Glu Tr p el , ^ Thr Tyr Gly Ile v 10 ^ ^ ^ ^ ^ 
Lys Tyr Lys Lys „ ? „ y Leu „ al m JS ^ ^ 

«» *1 Ty t ser Lys Val Tyr Phe ar , ,JJ ^ „ r Cyj ^ ^ 
Leu Pro Leu Ser hu lys val ^ J| 9sn f 60 
=ln Asp Leu Val Met Met Cl„ sly Lys Met Met S.r Tyr Cys rll 
Thr „, 81. Met Trp Ala Ar, Ser Ser Tyr Leu Cly A!a Val 
*s„ Leu thr Ser Ala Asp HI. Leu Tyr Z As„ Val s.r „„ III 

Ser Leu Val Asn Phe Glu Glu Ser rin tJ 5 d , „v 120 
125 Phe Phe G1 y L eu Tyr 

Lys Leu 130 135 

137 

(2) INFORMATION FOR SEQ ID NO:80 
(i) SEQUENCE CHARACTERISTICS- 
(A) LENGTH: 136 amino acids 
<B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

ii MOLECUILAR TYPE: Polypeptide 
(hi) ANTI-SENSE: NO ^ e P"ae 

(iv) FRAGMENT TYPE * 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE- 

(D) DEVELOPMENTAL STAGE • 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE - 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION : polypeptide ND43 
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(ix) SEQUENCE DESCRIPTION : SEQ ID NO: 80 
V.1 Ala His Leu Thr 61y Lys Ser Asn Ser Arg ^ ^ ^ ^ 

Glu Trp Glu Asp Thr Tyr Gly He Val Ton t 15 
20 Leu Ser G1 y v al Lys 

Tyr Lys Lys Gly leu val JU e M ^ u ^ ^0 

VI Tyr Ser L y s v,x Tyr Ph e At , GJy „|0 ^ ^ ^ ^ £ 
»» Leu ser His Lye v.! Tyr Met Ar , £ Set Lys Iyr ^ J» 
*3P Leu v al „et H«t Glu Sly Lys Met M f ° Ser Tyr c ys Thr Thr 
Gly Gin Met Trp Ms Ar, Ser Ser Tyr Le! Gly A1 , Val phe As ' n ° 
L« Thr ser AL* ai , teu Tyc w a °° ^ ^ ^ ^ 105 
Leu vel isn Phe „ »„ 01n Jhr 115 ^ ^ ^ ^ xao 

Leu 13 0 135 

136 

(2) INFORMATION FOR SEQ ID NO • 81 
(i) SEQUENCE CHARACTERISTICS • 
(A) LENGTH: 178 amino acids 
* ' Type: nucleic acid 

(C) STRANDNESS : 

(D) TOPOLOGY: linear 

ii) MOLECUILAR TYPE : polypeptide 

(iii) ANTI-SENSE : NO P ° iypeptlcie 

(iv) FRAGMENT TYPE* 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE- 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 
<G) CELL LINE: 

(vi) IMMEDIATE SOURCE * 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

Gin Leu Phe His Leu Gln Lys Glu Leu Ma G1 „ ^ ^ ^ ^ 
»r Ser Gln Met His Thr Aia Ser Ser Leu* Giu Lys cm Ile G iy 
His Pro Ser Pro Pro Pro Clu L ys Lys 6 £ L eu Ar g Lys Val *£ 
His Leu Thr Giy Lys Ser Asn Ser Ar g sir Met Pro Leu Glu Trp 



55 60 
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lie 


val 


Leu 


Leu 


Ser 
70 




Asn 


Glu 


Thr 


Gly 
85 


Arg 


Gly 


Gin 


Ser 


Cys 
100 


Met 


Arg 


Asn 


Ser 


Lys 
115 


Lys 


Met 


Met 


Ser 


Tyr 
130 


Ser 


Tyr 


Leu 


Gly Ala 










145 


Tyr 


Val 


Asn 


Val 


Ser 

160 


Gin 


Thr 


Phe 


Phe 


Gly 
175 



Gly 


Val 


Lys 


Tyr 


Lys 










75 


Leu 


Tyr 


Phe 


Val 


Tyr 










90 


Asn 


Asn 


Leu 


Pro 


Leu 










105 


Tyr Pro 


Gin 


Asp 


Leu 










120 


Cys 


Thr 


Thr 


Gly Gin 










135 


Val 


Phe 


Asn 


Leu 


Thr 










150 


Glu 


Leu 


Ser 


Leu 


Val 










165 


Leu 


Tyr 


Lys 










178 







65 

Lys Gly Gly Leu Val 
80 

Ser Lys Val Tyr Phe 
95 

Ser His Lys Val Tyr 
110 

Val Met Met Glu Gly 
125 

Met Trp Ala Arg Ser 
140 

Ser Ala Asp His Leu 
155 

Asn Phe Glu Glu Ser 
170 

(2) INFORMATION FOR SEQ ID NO: 82 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 45 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

<ii) MOLECUILAR TYPE: Other nucleic acid 
(ill) ANTI-SENSE: YES 

(iy) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense oligonucleotide 9 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 82 

CTTCTGCAGGTGGAAGAGCTGAGCGACACTAGTCAGAACCAGAGG 45 

(2) INFORMATION FOR SEQ ID NO: 83 
(i) SEQUENCE CHARACTERISTICS- 
(A) LENGTH: 45 bases 
<B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(if) MOLECUILAR TYPE: Other nucleic acid 
(111) ANTI-SENSE: NO 

(iy) FRAGMENT TYPE: internal fragment 
(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 
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(C) INDIVIDUAL ISOLATE • 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE • 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE • 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION • sens* n n~~ 
dx) SEQUENCE DESCRIPTION! I£ » e ° tlde 9 

AATTCACCATGCTGGGCATCTGGACCCTCCTACCTCTGGTTCTGA 45 
(2) INFORMATION FOR SEQ ID NO • 84 
U) SEQUENCE CHARACTERISTICS • 

(A) LENGTH : 45 bases 

(B) Type: nucleic acid 
C STRANDNESS: single 

(D) TOPOLOGY: linear 

<ui, ™?^ E T ^ -Lie 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE * 

(D) DEVELOPMENTAL STAGE • 

(E) TISSUE TYPE • 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION • an n 
dx) SEQUENCE DEScSSSSi SEQ ID^otef 

CTAGTCAGAACCAGAGGTAGGAGGGTCCAGATGCCCAGCATGGTG 4 5 
(2) INFORMATION FOR SEQ ID NO- 85 
U> SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 30 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: sinale 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE- oi-har « n • 

(iii) ANTI-SENSE : NO nucleic acid 

(iv) FRAGMENT TYPE • internal * 

(v) ORIGINAL SOURCE : fragment 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE- 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 
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(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 11 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 85 

ctgactagtgtcgctaaSgagctgaggaaa 30 

(2) information for seq id no: 86 

(i) sequence characteristics: 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 
(A) human 

<B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: anti-sense prime 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 86 

TAAGCCGAAAAACGTCTGAG 20 

(2) INFORMATION FOR SEQ ID NO: 87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 
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(A) LIBRARY 

(B) CLONE: 
(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 12 
<ix) SEQUENCE DESCRIPTION: SEQ ID NO: 87 

CTGACTAGTGTCGCTCTGAGGAAAGTGGCC 30 

(2) INFORMATION FOR SEQ ID NO: 88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
Uii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 13 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 88 

CTGACTAGTGTCGCTAGGAAAGTGGCCCAT 30 

(2) INFORMATION FOR SEQ ID NO: 89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 bases 

(B) Type: nucleic acid 

(C) STRANDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 

(iii) ANTI-SENSE: NO 

(iv) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 
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(D) OTHER INFORMATION . * 
(«) SEQUENCE DESCR^S: l^^tl 

CTGACTAGTGTCGCTAAAGTGGCCCATTTA 30 

<2) fif°^ TI0N F0R SEQ ID NO* 90 
U) SEQUENCE CHARACTERISTICS • 
J LENGTH: 30 base T1CS ' 
(B) Type: nucleic aeirf 
C) STRANDNESS: single 
(D) TOPOLOGY: linear 
(ID MOLECUILAR TYPE of x 
(fii) ANTI-SENSE NO* ™cleic acid 

(iv) FRAGMENT TYPE- int.., 

(v) ORIGINAL SOURCE: fragment 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATP- 

J) DEVELOPMENTAL STAGE • 

(E) TISSUE TYPE • ' 

(F) CELL TYPE • 
,„ S1 (G > CELL LINE." 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vi i) FEATURE 

CTGACTAGTGTCGCTGTGGCCCATTTAACA 30 . 

< 2 > INFORMATION FOR <?rn ™ 

» LENGTH ; 27 bases 

ill) ANTI-SENSE YES nucleic acid 

(iv) FRAGMENT TYPE- 

(v) ORIGINAL SOURCE: 31 fra 9 m ent 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE • 

is srs- 

(F) CELL TYPE- 

(G) CELL LINE :' 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vi i) FEATURE 



109 



EP 0 675 200 A1 



CTTGGTACCCTATTACTTATATAAGCC 27 

(2) INFORMATION FOR SEQ ID NO • 92 
U) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 20 bases 

(B) Type: nucleic acid 

(C) STRANDNESS : single 

(D) TOPOLOGY: linear 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE ■ 

(D) DEVELOPMENTAL STAGE * 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

ID) OTHER INFORMATION: sense primer 16 
dx) SEQUENCE DESCRIPTION: SEQ ID 

GAGCTACTGCACTACTGGGC 20 

(2) INFORMATION FOR SEQ ID NO * 93 
(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 39 bases " 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE- 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

u„ ZSSS S53B?£: ss'irss?,? 1 - " 

CGCGGATCCGGTACCTTTTTTGGTAACCGGGGTAAACAG 39 
(2) INFORMATION FOR SEQ ID NO- 94 
(i) SEQUENCE CHARACTERISTICS • 
(A) LENGTH: 20 bases 
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(B) Type: nucleic acid 

(C) STRANDNESS: single 
<D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(in) ANTI-SENSE: NO 

(iy) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) . STRAIN: 

(C) INDIVIDUAL" ISOLATE:-" 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 17 
(ix) SEQUENCE DESCRIPTION : SEQ ID NO: 94 

CGCAAGTTCACGTAAAAAGC 20 

(2) INFORMATION FOR SEQ ID NO: 95 

(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 4 6 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(Hi) ANTI-SENSE: NO 

(iy) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 18 
(ix) SEQUENCE DESCRIPTION: SEQ ID NoTSs 

TTGAAGCTTAAAAAAGGGTATAAAATAAAATGCAGCTCTTCCACCT A 

(2) INFORMATION FOR SEQ ID NO • 96 
(i) SEQUENCE CHARACTERISTICS ■ 

(A) LENGTH: 29 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 
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M^ M ^ U e LAR TYPE: ° ther nUC ^iC acid 
(ill) ANTI-SENSE: YES 

(iy) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: *gmem: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE • 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

<D) OTHER INFORMATION: anti-sense orimer 1ft 
dx) SEQUENCE DESCRIPTION: SEQ ID NO? 9 6 

AAGGTCGACTATTAGAGCTTATATAAGCC 2 9 

(2) INFORMATION FOR SEQ ID NO • 97 
(i) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 30 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

mi^S?^"* TYPE: 0ther ^cleic acid 
(iii) ANTI-SENSE: NO 

(iy) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 9 ^ 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE- 

(vi) IMMEDIATE SOURCE- 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 19 
dx) SEQUENCE DESCRIPTION: SEQ ID 5^97 

GGGGGTTACCAAAGCCCAGCTCTTCCACCT 30 

(2) INFORMATION FOR SEQ ID NO: 98 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 25 bases 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(in) ANTI-SENSE: NO 

i^* f^ GMENT TYPE: Eternal fragment 
(v) ORIGINAL SOURCE: y 

(A) human 

(B) STRAIN: 
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(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(vii) FEATURE 

(D) OTHER INFORMATION: sense primer 20 
(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 98 

C CCGGTT ACCAAAGCC AAGGAGCTG 25 

(2) INFORMATION FOR SEQ ID NO: 99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base 

(B) Type: nucleic acid 

(C) STRANDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
Uli) ANTI-SENSE: YES 

(iv) FRAGMENT TYPE: internal fragment 

(v) ORIGINAL SOURCE: 

(A) human 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE: 

(E) TISSUE TYPE: 

(F) CELL TYPE: 

(G) CELL LINE: 

(vi) IMMEDIATE SOURCE: 

(A) LIBRARY 

(B) CLONE: 

(viii) FEATURE: 

(D) OTHER INFORMATION: anti-sense primer 20 

(ix) SEQUENCE DESCRIPTION: SEQ ID NO: 99 

TAAGCCGAAAAACGTCTGAG 20 

(2) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 927 base 

(B) Type: nucleic acid 

(C) STRANDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECUILAR TYPE: Other nucleic acid 
(ill) ANTI-SENSE: YES OR NO 

(v) ORIGINAL SOURCE: 
(A) mouse (gld) 

(C) INDIVIDUAL ISOLATE: 

(D) DEVELOPMENTAL STAGE : rearrenged 

(E) TISSUE TYPE: 

(vi) IMMEDIATE SOURCE: 
(A) LIBRARY 



113 



EP 0 676 200 A1 



(B) CLONE: 

(vii> SEQUENCE DESCRIPTION: SEQ ID NO: 100 
5 GAGAAGGA AACCCTTTCC TGGGGCTGG GTGCC 32 

ATG CAC CAG CCC ATG AAT TAC CCA TGT CCC CAG ATC TTC TGG GTA ,7 

^ CCA CTC CCA CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC 25, 

. CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAA AGO CTT 3 9 2 
-A GTA TCA TCT TTT GAA AAG CAA ATA CCC AAC CCC AGT ACA CCC ,37 
_ TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC CAT TTA ACA GGG AAC ,32 

ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG AAA GOT CGC CTT GTG 572 
„ ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC AAA GTA TAC TTC «, 

* AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC AGC ,52 

AAG ACC CTT TTC GGC TTG TAT AAG CTT TAA AAGAAAAAGCATTTTAAAAT 392 
GATCTACTAT TCTTTATCAT GGGCACCAGG AATAT 

45 

Claims 

1- A polypeptide comprising an amino acid sequence represented by the foilowing formuia 1 (SEQ ,D NO: 



55 
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formula 1 



Lys Val Ala His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro 
Leu Glu Trp Gl» Asp Thr Tyr Gly lie Val Leu Leu Ser Gly v" 
Lys Tyr Lys Lys Gly Gly Leu Val He As' Glu Thr Gly Leu Tyr 
Phe V,l Tyr Ser Lys Val Tyr Phe Arg G Sy Gin Ser Cys Asn Asn 
Leu Pro Leu Ser His Lys Val Tyr Met Ar| Ash Ser Lys Tyr Pro 
Gin Asp Leu val Met Met Glu Gly Lys Met Met Ser Tyr Cys Thr 
Thr Gly Gin Met Trp Ala Arg Ser Ser Ty* Leu Gly Ala Val Ph'e 
Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Le°u 
Ser Leu Val Asn Phe Glu Glu Ser Gin Tnr Phe Phe Gly Leu Tyr 

Lys Leu 130 135 

137 

2. A polypeptide comprising an amino acid sequence represented by the following formula 2 (SEQ ID NO: 
formula 2 

Arg Lys val Ala His Leu Thr Gly Lys Ser Asn Ser Ar 9 Ser Met 
Pro Leu Glu Trp Glu Asp Thr Tyr Gly At Val Leu Leu Ser Gly 
val Lys Tyr Lys Lys Gly Gly Leu Va! Al Asn Glu Thr Gly Leu" 
Tyr Phe Val Tyr Ser Lys Val Tyr Phe Ar^ Gly Gin Ser Cys Asn 
Asn Leu Pro Leu Ser His Lys Val Tyr Met Arc, Asn Ser Lys Tyr 
Pro Gin Asp Leu VaJ Met Met Glu Gly Lys° Met Met Ser Tyr Cys 
Thr Thr Gly Gin Met Trp Ala Arg Ser Ser Tyr Leu Gly Ala v£ 
Phe Asn Leu Thr Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu 



Leu ser Leu Val Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly £.u 

1 " 130 i 

Tyr Lys Leu 135 

138 
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a A polypeptide comprising an amino acid sequence represented by the foliowing formu.a 3 (SEQ ,D NO: 
formula 3 



Gin Leu Ph. His Leu Gin Lys Glu Leu Ala Glu Leu Arc, Glu Ser 
Thr ser G l n Met His Thr Ala S er Ser Leu" Glu Lys Gin Ue Gly 
His Pro Ser Pro Pro Pro Glu Lys Lys cS.1 Leu Arg Lys Val Ala 
His Leu Thr Gly Lys Ser Asn Ser Arg Ser Met Pro Leu Glu Trp 
Glu Asp Thr Tyr Gly He val Leu Leu sir Gly Val Lys Tyr Lys" 
ly Gly Gly Leu Val ue Asn Glu Thr Gly Leu Tyr Phe Va l T yl 
Ser Lys Val Tyr Phe Arg Gly Gin Ser Cyl Asn Asn Leu Pro Leu 
Ser His Lys Val Tyr Met Ar 9 Asn Ser &° Tyr Pro Gin Asp lit 
Val Met Met Glu Gly Lys Met Met Ser Tyr C y s Thr Thr Gly Gin" 



*t Trp Ala Arg Ser Ser Tyr Leu Gly XI val Phe Asn Leu Thr 
Ser Ala Asp His Leu Tyr Val Asn Val Ser Glu Leu Ser Leu Val 



Asn Phe Glu Glu Ser Gin Thr Phe Phe Gly Leu Tyr Lys Leu 

175 17 g 



4- A polypeptide comprising an amino acid sequence represented by the following formu.a 4 (SEQ ID NO: 

formula 4 



Met Gin Gin Pro Phe Asn Tyr Pro Tyr Pro Gin Ue Tyr Trp Val 
A*P Ser Ser Ala Ser Ser Pro Trp Ala Pro Pro Gly Thr Val Leu 
Pro Cys Pro Thr Ser Val Pro Arc, Arc, Pro Gly Gin Arc, Arg vll 
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35 










40 










45 


Pro 


Pro 


Pro 


Pro 


Pro 
50 


Pro 


Pro 


Pro 


Leu 


Pro 
55 


Pro 


Pro 


Pro 


Pro 


Pro 
60 


Pro 


Pro 


Leu 


Pro 


Pro 


Leu 


Pro 


Leu 


Pro 


Pro 


Leu 


Lys 


Lvs 


Arg 


Glv 










65 










70 








75 


Asn 


His 


Ser 


Thr 


Gly 
80 


Leu 


Cys 


Leu 


Leu 


Val 
85 


Met 


Phe 


Phe 


Met 


Val 
90 


Leu 


Val 


Ala 


Leu 


Val 
95 


Gly 


Leu 


Gly 


Leu 


Gly 
100 


Met 


Phe 


Gin 


Leu 


Phe 
105 


His 


Leu 


Gin 


Lys 


Glu 


Leu 


Ala 


Glu 


Leu 


Arg 


Glu 


Ser 


Thr 


Ser 


Gin 




His 






110 










115 










120 


Met 


Thr 


Ala 


Ser 


Ser 


Leu 


Glu 


Lys 


Gin 


He 


Gly 


His 


Pro 


Ser 


Pro 








125 










130 








135 


Pro 


Pro 


Glu 


Lys 


Lys 


Glu 


Leu 


Arg 


Lys 


Val 


Ala 


His 


Leu 


Thr 


Gly 








140 










145 










150 


Lys 


Ser 


Asn 


Ser 


Arg 


Ser 


Met 


Pro 


Leu 


Glu 


Trp 


Glu 


Asp 


Thr 










155 










160 








165 


Tyr 


Gly 


He 


Val 


Leu 
170 


Leu 


Ser 


Gly 


Val 


Lys 
175 


Tyr 


Lys 


LVS 


Gly 


Gly 
180 


Leu 


Val 


He 


Asn 


Glu 


Thr 


Gly 


Leu 


Tyr 


Phe 


Val 


Tyr 


Ser 


Lys 


Val 










185 










190 








195 


Tyr 


Phe 


Arg 


Gly 


Gin 
200 


Ser 


Cys 


Asn 


Asn 


Leu 
205 


Pro 


Leu 


Ser 


His 


Lys 
210 


Val 


Tyr 


Met 


Arg 


Asn 


Ser 


Lys 


Tyr 


Pro 


Gin 


Asp 


Leu 


Val 


Met 


Met 


Glu 








215 










220 








225 


Gly 


Lys 


Met 


Met 


Ser 


Tyr 


Cys 


Thr. 


Thr 


Gly 


Gin 


Met 


Trp 


Ala 










230 










235 








240 


Arg 


Ser 


Ser 


Tyr 


Leu 


Gly 


Ala 


Val 


Phe 


Asn 


Leu 


Thr 


Ser 


Ala 


Asp 


His 








245 










250 










255 


Leu 


Tyr 


Val 


Asn 
260 


Val 


Ser 


Glu 


Leu 


Ser 
265 


Leu 


Val 


Asn 


Phe 


Glu 
270 


Glu 


Ser 


Gin 


Thr 


Phe 
275 


Phe 


Gly 


Leu 


Tyr 


Lys 
280 


Leu 
281 











A polypeptide comprising an amino acid sequence represented by the following formula 5 (SEQ ID NO- 
5): 



formula 


5 


























Ser 


Val 


Ala 


His 


Leu 


Thr 


Gly 


Asn 


Pro 


Arg 


Ser 


Arg 


Ser 


He 


Pro 










5 










10 










15 


Leu 


Glu 


Trp 


Glu 


Asp 


Thr 


Tyr 


Gly 


Thr 


Ala 


Leu 


He 


Ser 


Gly 


Val 










* 20 








25 








30 


Lys 


Tyr 


Lys 


Lys 


Gly 


Gly 


Leu 


Val 


He 


Asn 


Glu 


Ala 


Gly 


Leu 


Tyr 


Phe 








35 










40 








45 


Val 


Tyr 


Ser 


Lys 


Val 


Tyr 


Phe 


Arg 


Gly 


Gin 


Ser 


Cys 


Asn 


Ser 


Gin 








50 










55 








60 


Pro 


Leu 


Ser 


His 


Lys 


Val 


Tyr 


Met 


Arg 


Asn 


Phe 


Lys 


Tyr 


Pro 


Gly 








65 










70 






75 


Asp 


Leu 


Val 


Leu 


Met 


Glu 


Glu 


Lys 


Lys 


Leu 


Asn 


Tyr 


Cys 


Thr 










80 










85 






90 


Thr 


Gly 


Gin 


He 


Trp 


Ala 


His 


Ser 


Ser 


Tyr 


Leu 


Gly 


Ala 


Val 


Phe 
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Asn Leu Thr Val Ala Asp His Leu Tyr vll Asn lie Ser Gin Jeu 

115 i on 

Ser Leu lie Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr 

Lys Leu 125 130 135 
137 



6. A polypeptide comprising an amino acid sequence represented by the following formula 6 (SEQ ID NO: 



formula 


6 






Arg 


Ser 


Val 


Ala 


His 


i 








5 


Pro 


Leu 


Glu 


Trp 


Glu 










20 


Val 


Lys 


Tyr 


Lys 


Lys 


Tyr 








35 


Phe 


Val 


Tyr 


Ser 










50 


Ser 


Gin 


Pro 


Leu 


Ser 










65 


Pro 


Gly Asp 


Leu 


Val 










80 


Thr 


Thr 


Gly 


Gin 


He 










95 


Phe 


Asn 


Leu 


Thr 


Val 










110 


Leu 


Ser 


Leu 


He 


Asn 










125 


Tyr 


Lys 


Leu 










138 







Leu 


Thr 


Gly 


Asn 


Pro 
10 


Asp 


Thr 


Tyr 


Gly 


Thr 
25 


Gly 


Gly 


Leu 


Val 


He 
40 


Lys 


Val 


Tyr 


Phe 


Arg 


His 








55 


Lys 


Val 


Tyr 


Met 

70 


Leu 


Met 


Glu 


Glu 


Lys 
85 


Trp 


Ala 


His 


Ser 


Ser 
100 


Ala 


Asp 


His 


Leu 


Tyr 
115 


Phe 


Glu 


Glu 


Ser 


Lys 
130 



Arg 


Ser 


Arg 


Ser 


He 
15 


Ala 


Leu 


He 


Ser 


Gly 
30 


Asn 


Glu 


Ala 


Gly 


Leu 


Gly 








45 


Gin 


Ser 


Cys 


Asn 
60 


Arg 


Asn 


Phe 


Lys 


Tyr 
75 


Lys 


Leu 


Asn 


Tyr 


Cys 
90 


Tyr 


Leu 


Gly 


Ala 


Val 
105 


Val 


Asn 


He 


Ser 


Gin 
120 


Thr 


Phe 


Phe 


Gly 


Leu 
135 



7. A polypeptide comprising an amino acid sequence represented by the following formula 7 (SEQ ID NO: 
formula 7 

Gin Leu Phe His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe 

Thr Asn His Ser Leu Arg Val Ser Ser pJe Glu Lys Gin He A " 

25 on 
Asn Pro Ser Thr Pro Ser Glu Thr Lys Lys Pro Arg Ser Val Ala 

His Leu Thr Gly Asn Pro Arg Ser Arg Ser He Pro Leu Glu Trp 

Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr Lys 

65 7 0 75 
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Lys 


Gly 


Gly 


Ser 


Lys 


Val 


Ser 


His 


Lys 


Val 


Leu 

<U w u 




He 


Trp 


Ala 


Val 


Ala 


Asp 


Asn 


Phe 


Glu 
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80 « 90 

Ara Glv Gin Ser rv« Hen c<*~ - ^ , 

95 ,„„ 1(J5 

wet Ara Asn Phe t,v« Tur d>-^ r?i,. * 

110 — 120 



He 


Asn 


Glu 


Ala 


Gl V 

o c 
oo 


Jjcu 


Tyr 


Pne 


Val 


Arg 


Gly 


Gin 


Ser 


Cys 


Asn 


Ser 


Gin 


Pro 










1 Art 

100 








Met 


Arg 




r ne 


Lys 


Tyr 


Pro 


Gly 


Asp 










115 






Lvs 


Lvs 




noil 


Tit — 

iyr 


Cys 


Tnr 


Thr 


Gly 










X O VJ 








Ser 


Tyr 


Leu 


Gly 


Ala 
145 


Val 


Phe 


Asn 


Leu 


Tyr 


Val 


Asn 


He 


Ser 


Gin 


Leu 


Ser 


Leu 










155 








Lys 


Thr 


Phe 


Phe 


Gly 


Leu 


Tyr 


Lys 


Leu 










170 






179 



125 i <n 135 

aer xvr Leu Glv Ala vai dk^ 

140 145 
xyr vai Asn lie sat- r.in T 

150 

i^ys Tnr Phe Phe fiiv t.©h t,,,. t.,» t _.. 

165 



a A polypeptide comprising an amino acid sequence represented by the following formula 8 (SEQ ID NO: 



formula 


8 










Met 


Gin 


Gin 


Pro 


Val 


Asn 


Tyr 


Asp 


Ser 


Ser 


Ala 


5 

Thr 
20 


Ser 


Pro 


Ser 


Cys 


Pro 


Ser 


Ser 


Gly Pro 


Pro 








35 






Pro 


Pro 


Pro 


Pro 


Pro 


Pro 


Pro 








50 






Pro 


Pro 


Leu 


Pro 
65 


Pro 


Leu 


He 


Glu 


Leu 


Trp 


Leu 
80 


Pro 


Val 


Leu 


Val 


Gly Met 


Gly 


Leu 


Gly 










95 




Lys 


Glu 


Leu 


Ala 


Glu 


Leu 


Arg 










110 




Val 


Ser 


Ser 


Phe 


Glu 


Lys 


Gin 










125 




Glu 


Thr 


Lys 


Lys 


Pro 
140 


Arg 


Ser 


Arg 


Ser 


Arg 


Ser 


He 
155 


Pro 


Leu 


Ala 


Leu 


He 


Ser 


Gly Val 


Lys 










170 




Asn 


Glu 


Ala 


Gly 


Leu 
185 


Tyr 


Phe 


Gly 


Gin 


Ser 


Cys 


Asn 
200 


Ser 


Gin 


Arg 


Asn 


Phe 


Lys 


Tyr 


Pro 


Gly 










215 




Lys 


Leu . 


Asn 


Tyr 


Cys 
230 


Thr 


Thr 



Pro 


Cys 


Pro 


Gin 


He 


Tyr 


Trp Val 


Trp 




10 








15 


Ala 


Pro 
25 


Pro 


Gly 


Ser 


Val Phe 
30 


Arg Gly 


Pro 


Gly 


Gin 


Arg 


Arg Pro 


Ser 




40 








45 


Pro 


Leu 


Pro 


Pro 


Pro 


Ser Gin 


Ser 




55 








60 


Pro 


Leu 


Lys 


Lys 


Lys 


Asp Asn 


He 




70 








75 


Phe 


Phe 


Met 


Val 


Leu 


Val Ala 


Met 




85 








90 


Tyr 


Gin 


Leu 


Phe 


His 


Leu Gin 


Glu 




100 








105 


Phe 


Thr 


Asn 


His 


Ser 


Leu Arg 


lie 




115 








120 


Ala 


Asn 


Pro 


Ser 


Thr 


Pro Ser 


Val 




130 








135 


Ala 


His 


Leu 


Thr 


Gly 


Asn Pro 


Glu 




145 








150 


Trp 


Glu 


Asp 


Thr 


Tyr 


Gly Thr 


Tyr 




160 








165 


Lys 


Lys 


Gly 


Gly 


Leu 


Val He 


Val 




175 








180 


Tyr 


Ser 


Lys 


Val 


Tyr 


Phe Arg 


Pro 




190 








195 


Leu 


Ser 


His 


Lys 


Val 


Tyr Met 


Asp 




205 








210 


Leu 


Val 


Leu 


Met 


Glu 


Glu Lys 


Gly 




220 








225 


Gin 


lie 
235 


Trp 


Ala 


His 


Ser Ser 
240 



119 
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Tyr Leu Gly Ala Val Phe Asn Leu Thr Val Ala Asp. His Leu Tyr 
Val Asn lie Ser Gin Leu Ser Leu lie "n Phe Glu Glu Ser Lys 

Thr Phe Phe Gly Leu Tyr Lys Leu 270 
275 278 



9. A polypeptide comprising an amino acid sequence represented by the following formula 9 (SEQ ID NO: 
formula 9 



1 5 
Leu Glu Trp Glu Asp 

20 

Lys Tyr Lys Lys Gly 

35 

Phe Val Tyr Ser Lys 

50 

Gin Pro Leu Asn His 

65 

Glu Asp Leu Val Leu 

80 

Thr Gly Gin He Trp 

95 

Asn Leu Thr Ser Ala 
110 

Ser Leu He Asn Phe 
125 

Lys Leu 
137 



10 ' NOmT^ C ° mPri5in9 30 amin ° 3Cid S6qU8nCe rePr6Sented bV * he f0 " 0win 9 formula 10 <SEQ ID 



Asn 


Pro 


His 


Ser 


Arg 


Ser 


He 


Pro 






10 








15 


Gly Thr 


Ala 


Leu 


He 


Ser 


Gly Val 


Val 




25 










30 


He 


Asn 


Glu 


Thr 


Gly 


Leu 


Tyr 


Phe 




40 










45 


Arg Gly 


Gin 


Ser 


Cys 


Asn 


Asn 


Tyr 




55 








60 


Met 


Arg 


Asn 


Ser 


Lys 


Tyr 


Pro 


Glu 




70 








75 


Lys 


Arg 


Leu 


Asn 


Tyr 


Cys 


Thr 


Ser 


Ser 


85 








90 


Tyr 


Leu 


Gly 


Ala 


Val 


Phe 


Leu 




100 










105 


Tyr 


Val 


Asn 


He 


Ser 


Gin 


Leu 


Ser 


Lys 


115 










120 


Thr 
130 


Phe 


Phe 


Gly 


Leu 


Tyr 
135 



formula 


10 








Arg 


Ser 


Val 


Ala 


His 


Leu 


1 








5 


Pro 


Leu 


Glu 


Trp 


Glu 


Asp 










20 


Val 


Lys 


Tyr 


Lys 


Lys 


Gly 










35 




Tyr 


Phe 


Val 


Tyr 


Ser 


Lys 










50 




Asn 


Gin 


Pro 


Leu 


Asn 


His 










65 





10 15 
Thr Ala Leu He Ser Gly 

25 30 

He Asn Glu Thr Gly Leu 

40 45 

^rg Gly Gin Ser Cys Asn 

55 60 

let Arg Asn. Ser Lys Tyr 

70 75 



120 
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Pro Glu Asp Leu val Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys 

Thr Thr 61, «„ xx. Icp Ala His Ser sll Tyr Leu Gly Ale ,11 

Phe Asn Leu Thr Ser Ale Asp His Leu Tyr Val Asn He Ser £2 

Leu Ser Leu lie A<sn Pho n„ ^ 5 15 120 

125 LyS Thr Phe phe G1 y Leu 

Tyr Lys Leu 130 135 
138 



11. polypeptide comprising an amino acid sequence represented by the flowing formu,a i, (SEQ ,D 

formula 11 



Gin Leu Ph. His Leu Gin Lys Glu Leu Ala Glu Leu Arg Glu Phe 
Thr Asn Gin Ser Leu Lys Val Ser Ser Pne Glu Lys Gin He All 
Asn Pro Ser Thr Pro Ser Glu Lys Lys Glu Pro Arg Ser Val Ala 
His Leu Thr Gly Asn Pro His Ser Arg Ser lie Pro Leu Glu Trp 
Glu Asp Thr Tyr Gly Thr Ala Leu He Ser Gly Val Lys Tyr LyS 
Lys Gly Gly Leu Val He Asn Glu Thr gI? Leu Tyr Phe Val Tyr 
Ser Lys Val Tyr Phe Arg Gly Gin Ser Cyf Asn Asn Gin Pro Leu 
Asn His Lys Val Tyr Met Arg Asn Ser L^s Tyr Pro Glu Asp III 
val Leu Met Glu Glu Lys Arg Leu Asn Tyr Cys Thr Thr G!y Mn 
He Trp Ala His Ser Ser Tyr Leu Gly HI v,l Phe Asn Leu Thr 
ser Ala Asp His Leu Tyr val Asn He Ser Gin Leu Ser Leu He 

Asn Phe Glu Glu Ser Lys Thr Phe Phe Gly Leu Tyr Lys Leu 

175 179 

12. polypeptide comprising an amino acid sequence represented by the following formula 12 (SEQ ,D 
formula 12 

Met Gin Gin Pro Met Asn Tyr Pro Cys Pro Gin lie Phe Trp Val 
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10 



15 



20 



25 



30 



35 



40 



10 

Asp Ser Ser Ala Thr Ser Ser Trp Ala Pro Pro Gly Ser val Al 

Pro Cys Pro Ser Cys Gly Pro Arg Gly Pro Asp Gin Arg Arg Pro 

jj an 



5 10 

>ro 
25 
Pro 

Pro Pro Pro Pro Pro Pro Val Ser Pro Leu Pro Pro Pro Ser G tn 
Pro Leu Pro Leu Pro Pro Leu Thr Pro Leu Lys Lys Lys Asp H £ 
Asn Thr Asn Leu Trp Leu Pro Val Val Phe Phe Met Val Leu vll 
Ala Leu Val Gly Met Gly Leu Gly Met Tyr Gin Leu Phe His lIu 
Gin Lys Glu Leu Ala Glu Leu Arg Glu P^e Thr Asn Gin Ser Leu 
Lys Val Ser Ser Phe Glu Lys Gin lie Ala Asn Pro Ser Thr Pro 
Ser Glu Lys Lys Glu Pro Arg Ser Val Ala His Leu Thr Gly Asn 
Pro His Ser Arg Ser lie Pro Leu Glu ^rp Glu Asp Thr Tyr Gly 
Thr Ala Leu lie Ser Gly Val Lys Tyr Ly S ° Lys Gly Gly Leu HI 
He Asn Glu Thr Gly Leu Tyr Phe Val Tyl Ser Lys Val Tyr Ph2 
Arg Gly Gin Ser Cys Asn Asn Gin Pro Leu Asn His Lys Val Tyr 
Met Arg Asn Ser Lys Tyr Pro Glu Asp Leu Val Leu Met Glu llu 
Lys Arg Leu Asn Tyr Cys Thr Thr Gly "n He Trp Ala His Ser 
Ser Tyr Leu Gly Ala Val Phe Asn Leu Thr Ser Ala Asp His llu 
Tyr Val Asn lie Ser Gin Leu Ser Leu III Asn Phe Glu Glu Ser 

c. oU ^ & R ~ 

Lys Thr Phe Phe Gly Leu Tyr Lys Leu 270 
275 279 



acid sequence selected from the O^^^S^ZT 0 ' 6nC ° din9 * ^ °" e ami "° 
and 9 (SEQ ID NOS: 1 . 5 and 9) sequences represented by said formula 1 , 5 

,7, sssjsssr' 10 of cia,,ns ' ,o ,e ' " Be " in 9,9 » <*— * ««-. 
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20 



25 



30 



35 



45 



50 



* iSST""" 3 P * ,0 ' m a "" n ° •*' ' Wttd * ■» -»«•«. tormula 
. * ^ST»:T" 9,t " 0 ' , " Mn,> * ,!W — P—b,** 

* H» MypopMe aoco,*o ,o m «. of 18 to 21, »„„«, „ bin()s „ Fas ^ 

- » a om oo^sm, , ^ e „ M ,„ g k ^ ^ o( ^ ^ 

a - 2 sr 23 compNsin9 "* " ,d — -"-»• « * «» «-* 

formula 13 

AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG CCT 4 5 

CTG GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA GTG 90 

AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG TAC 135 

TTT GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC AAC 180 

CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT CCC 225 

CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC ACT 270 

ACT GGG. CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG TTC 315 

AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG CTC 360 

TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA TAT 405 
AAG CTC 

411 

2 * fcir^sx t 23 c ° mprte ' n9 " "•»—« », „ 

formula 14 

AGG AAA GTG GCC CAT TTA ACA GGC AAG TCC AAC TCA AGG TCC ATG 45 



55 
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w 



15 



CCT CTG GAA TGG GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA 90 

GTG AAG TAT AAG AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG 135 

TAC TTT GTA TAT TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC 180 

AAC CTG CCC CTG AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT 225 

CCC CAG GAT CTG GTG ATG ATG GAG GGG AAG ATG ATG AGC TAC TGC 270 

ACT ACT GGG CAG ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG 315 

TTC AAT CTT ACC AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG 360 

CTC TCT CTG GTC AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA 405 
TAT AAG CTC 



414 



" •* S^NO: T " COmP " S '" 9 ""*"* S * W " e "«••— * «» <** S 

formula 15 

CAG CTC TTC CAC CTA CAG AAG GAG CTG GCA GAA CTC CGA GAG TCT 45 
ACC AGC CAG ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA GGC 90 
30 CAC CCC AGT CCA CCC CCT GAA AAA AAG GAG CTG AGG AAA GTG GCC 1 35 

GAA GAC ACC TAT GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG 225 

« AAG GGT GGC CTT GTG ATC AAT GAA ACT GGG CTG TAC TTT GTA TAT 270 

TCC AAA GTA TAC TTC CGG GGT CAA TCT TGC AAC AAC CTG CCC CTG 315 

^ AGC CAC AAG GTC TAC ATG AGG AAC TCT AAG TAT CCC CAG GAT CTG 360 

ATG TGG GCC CGC AGC AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC 450 
45 AGT GCT GAT CAT TTA TAT GTC AAC GTA TCT GAG CTC TCT CTG GTC 4 95 
AAT TTT GAG GAA TCT CAG ACG TTT TTC GGC TTA TAT AAG CTC 537 

^ folH SS?^ ST 23 C ° mPriSin9 ^ *>^™ ed by the fCowing 



55 
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formula 16 

ATG CAG CAG CCC TTC AAT TAG CCA TAT CCC CAG ATC TAG TGG GTG 45 
GAC AGC AGT GCC AGC TCT CCC TGG GCC CCT CCA GGC ACA GTT CTT 90 
CCC TGT CCA ACC TCT GTG CCC AGA AGG CCT GGT CAA AGG AGG CCA 135 
CCA CCA CCA CCG CCA CCG CCA CCA CTA CCA CCT CCG CCG CCG CCG 180 
CCA CCA CTG CCT CCA CTA CCG CTG CCA CCC CTG AAG AAG AGA GGG 225 
AAC CAC AGC ACA GGC CTG TGT CTC CTT GTG ATG TTT TTC ATG GTT 270 
CTG GTT GCC TTG GTA GGA TTG GGC CTG GGG ATG TTT CAG CTC TTC 315 . 
CAC CTA CAG AAG GAG CTG GCA GAA CTC CGA GAG TCT ACC AGC CAG 360 
ATG CAC ACA GCA TCA TCT TTG GAG AAG CAA ATA GGC CAC CCC AGT 405 
CCA CCC CCT GAA AAA AAG GAG CTG AGG AAA GTG GCC CAT TTA ACA 450 
GGC AAG TCC AAC TCA AGG TCC ATG CCT CTG GAA TGG GAA GAC ACC 4 95 
TAT GGA ATT GTC CTG CTT TCT GGA GTG AAG TAT AAG AAG GGT GGC 540 
CTT GTG ATC AAT GAA ACT GGG CTG TAG TTT GTA TAT TCC AAA GTA 585 
TAC TTC CGG GGT CAA TCT TGC AAC AAC CTG CCC CTG AGC CAC AAG 630 
GTC TAC ATG AGG AAC TCT AAG TAT CCC CAG GAT' CTG GTG ATG ATG 675 
GAG GGG AAG ATG ATG AGC TAC TGC ACT ACT GGG CAG ATG TGG GCC 72 0 ' 
CGC AGC AGC TAC CTG GGG GCA GTG TTC AAT CTT ACC AGT GCT GAT 765 
CAT TTA TAT GTC AAC GTA TCT GAG CTC TCT CTG GTC AAT TTT GAG 810 
GAA TCT CAG ACG TTT TTC GGC TTA TAT AAG CTC 843 

28 " E^Sb'nS iT " C ° mPriSin9 ^ nUC,e ° tide SeqU6nCe rePreSe " ted " - 

formula 17 

AGT GTG GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT 45 
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CTG GAA TGG GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG 90 
AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC 135 

• ITC GTA TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC 180 
CAG CCC CTA AGC CAC AAG GTC TAT ATG AGG AAC TTT AAG TAT CCT 225 

w GGG GAT CTG GTG CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC ACT 210 
ACT GGC CAG ATA TGG GCC CAC AGC AGC TAC CTA GGG GCA GTA TTT 315 
AAT CTT ACC GTT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC 360 

„ TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTT GGC TTA TAT ,05 
AAG CTT 

411 

" * JESSES T 23 comf * n9 "* « * «» «-»*■ 

25 formula 18 

AGG AGT GTG GCC CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC 45 

CCT CTG GAA TGG GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA 90 

- GTG AAG TAT AAG AAA GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG !35 

TAC TTC GTA TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 180 

35 MC CM CCC ™ A0C « C »« GTC TAT ATG AGG AAC TTT AAG TAT 225 

CCT GGG GAT CTG GTG CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC 270 

ACT ACT GGC CAG ATA TGG GCC CAC AGC AGC TAC CTA GGG GCA GTA 315 

. TTT AAT CTT ACC GTT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA 360 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTT GGC TTA 405 
TAT AAG CTT 

s 414 

* ^.SSd'nS T 23 c ° n,pr,s ' no 9,8 maMM "*"™» * - "«*« 



50 



55 
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formula 1 9 

CAA CTC TTT CAT CTA CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC 45 

ACC AAC CAC AGC CTT AGA GTA TCA TCT TTT GAA AAG CAA ATA GCC 90 

AAC CCC AGC ACA CCC TCT GAA ACC AAA AAG CCA AGG AGT GTG GCC 135 

CAC TTA ACA GGG AAC CCC CGC TCA AGG TCC ATC CCT CTG GAA TGG 180 

GAA GAC ACA TAT GGA ACT GCT TTG ATC TCT GGA GTG AAG TAT AAG 225 

AAA GGC GGC CTT GTG ATC AAT GAG GCT GGG TTG TAC TTC GTA TAT 270 

TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AGC CAG CCC CTA 315 

AGC CAC AAG GTC TAT ATG AGG AAC TTT AAG TAT CCT GGG GAT CTG 360 

GTG CTA ATG GAG GAG AAG AAG TTG AAT TAC TGC ACT ACT GGC CAG 405 

ATA TGG GCC CAC AGC AGC TAC CTA GGG GCA GTA TTT AAT CTT ACC 450 

GTT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC 4 95 

AAT TTT GAG GAA TCT AAG ACC TTT TTT GGC TTA TAT AAG CTT 537 

31 " S^SS^S?" 23 C ° mPriSin9 the nUC,e ° tide Sequence represented by the ,0,, °^ 

formula 20 

ATG CAG CAG CCC GTG AAT TAC CCA TGT CCC CAG ATC TAC TGG GTA 45 

GAC AGC AGT GCC ACT TCT CCT TGG GCT CCT CCA GGG TCA GTT TTT 90 

TCT TGT CCA TCC TCT GGG CCT AGA GGG CCA GGA CAA AGG AGA CCA 135 

CCG CCT CCA CCA CCA CCT CCA TCA CCA CTA CCA CCG CCT TCC CAA 180 

CCA CCC CCG CTG CCT CCA CTA AGC CCT CTA AAG AAG AAG GAC AAC 225 

ATA GAG CTG TGG CTA CCG GTG ATA TTT TTC ATG GTG CTG GTG GCT 270 

CTG GTT GGA ATG GGG TTA GGA ATG TAT CAA CTC TTT CAT CTA CAG 315 

AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAC AGC CTT AGA 360 

GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC CCC AGC ACA CCC TCT 405 

GAA ACC AAA AAG CCA AGG AGT GTG GCC CAC TTA ACA GGG AAC CCC " 450 
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CGC 


TCA 


AGG 


TCC 


ATC 


CCT 


CTG 


GAA 


TGG 


GAA 


GAC 


ACA 


TAT 


GGA 


ACT 


495 


GCT 


TTG 


ATC 


TCT 


GGA 


GTG 


AAG 


TAT 


AAG 


AAA 


GGC 


GGC 


CTT 


GTG 


ATC 


540 


AAT 


GAG 


GCT 


GGG 


TTG 


TAC 


TTC 


GTA 


TAT 


TCC 


AAA 


GTA 


TAC 


TTC 


CGG 


585 
>j \j %j 


GGT 


CAG 


TCT 


TGC 


AAC 


AGC 


CAG 


CCC 


CTA 


AGC 


CAC 


AAG 


GTC 


TAT 


ATG 


630 


AGG 


AAC 


TTT 


AAG 


TAT 


CCT 


GGG 


GAT 


CTG 


GTG 


CTA 


ATG 


GAG 


GAG 


AAG 


675 


AAG 


TTG 


AAT 


TAC 


TGC 


ACT 


ACT 


GGC 


CAG 


ATA 


TGG 


GCC 


CAC 


AGC 


AGC 


720 


TAC 


CTA 


GGG 


GCA 


GTA 


TTT 


AAT 


CTT 


ACC 


GTT 


GCT 


GAC 


CAT 


TTA 


TAT 


7 65 


GTC 


AAC 


ATA 


TCT 


CAA 


CTC 


TCT 


CTG 


ATC 


AAT 


TTT 


GAG 


GAA 


TCT 


AAG 


810 


ACC 


TTT 


TTT 


GGC 


TTA 


TAT 


AAG 


CTT 
















834 



*" 21™ ^?n£ 2 T 23 C ° mpriSin9 the nucleotid * - W represented by the folding 
formula 21 

AGT GTG GCC CAT TTA ACA GGG AAC CCC CAC TCA AGG TCC ATC CCT 45 
CTG GAA TGG GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG 90 
AAG TAT AAG AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC 135 
TTC GTG TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC 180 
CAG CCC CTA AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT 225 
GAG GAT CTG GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT 270 
ACT GGA CAG ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC 315 
AAT CTT ACC AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC 360 
TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT 405 
AAG CTT 

411 

33 " Zr^ZVS:*? 23 C ° mPriSin9 ^ nUC ' e0tide S « -Panted by the fC.owing 
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formula 22 



. AGG AGT GTG GCC CAT TTA ACA GGG AAC CCC CAC ICA AGG TCC ATC 4 5 

OCT CTG GAA TGG GAA CAC ACA TAT GGA ACC GOT CTG ATC TCT GGA ,0 

GTG AAG TAT AAG AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG 135 

TAG TTC GTG TAT TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC 180 

MC CAG CCC CTA AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT 225 

n OCT GAG GAT CTG GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC 2,0 

ACT ACT GGA CAG ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA 3 15 

CTC TCT CTG ATC AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG 405 

TAT AAG CTT 

414 

" E^SSShS *f " COmC "' Sin9 9,9 "— ~ by .he MM, 

formula 23 

30 

CAG CTC TTC CAC CTG CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC 4 5 
ACC AAC CAA AGC CTT AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC 9 0 
J5 AAC CCC AGT ACA CCC TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC 135 

GAA GAC ACA TAT GGA ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG 225 

- AAA GGT GGC CTT GTG ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT 2,0 

TCC AAA GTA TAC TTC CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA 315 

^ AAC CAC AAG GTC TAT ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG 360 

GTG CTA ATG GAG GAG AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG 405 

. ATA TGG GCC CAC AGC AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC 450 

M AGT GCT GAC CAT TTA TAT GTC AAC ATA TCT CAA CTC TCT CTG ATC 4 95 

AAT TTT GAG GAA TCT AAG ACC TTT TTC GGC TTG TAT AAG CTT 53, 



129 



70 



75 
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25 



30 
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formula 2 4 

ATG CAG CAG CCC ATG AAT TAG CCA TGT CCC CAG ATC TTC TGG GTA 45 
GAC AGC AGT GCC ACT TCA TCT TGG GCT CCT CCA GGG TCA GTT TTT 90 

CCA CTC CCA CTG CCG CCA CTG ACC CCT CTA AAG AAG AAG GAC CAC 225 
AAC ACA AAT CTG TGG CTA CCG GTG GTA TTT TTC ATG GTT CTG GTG 270 
GCT CTG GTT GGA ATG GGA TTA GGA ATG TAT CAG CTC TTC CAC CTG 315 
CAG AAG GAA CTG GCA GAA CTC CGT GAG TTC ACC AAC CAA AGC CTT 360 

AAA GTA TCA TCT TTT GAA AAG CAA ATA GCC AAC CCC AGT ACA CCC 405 

TCT GAA AAA AAA GAG CCG AGG AGT GTG GCC CAT TTA ACA GGG AAC 450 

CCC CAC TCA AGG TCC ATC CCT CTG GAA TGG GAA GAC ACA TAT GGA 4 95 

ACC GCT CTG ATC TCT GGA GTG AAG TAT AAG AAA GGT GGC CTT GTG 540 

ATC AAC GAA ACT GGG TTG TAC TTC GTG TAT TCC AAA GTA TAC TTC 585 

CGG GGT CAG TCT TGC AAC AAC CAG CCC CTA AAC CAC AAG GTC TAT 630 

ATG AGG AAC TCT AAG TAT CCT GAG GAT CTG GTG CTA ATG GAG GAG 675 

AAG AGG TTG AAC TAC TGC ACT ACT GGA CAG ATA TGG GCC CAC AGC 720 ■ 

AGC TAC CTG GGG GCA GTA TTC AAT CTT ACC AGT GCT GAC CAT TTA 765 

TAT GTC AAC ATA. TCT CAA CTC TCT CTG ATC AAT TTT GAG GAA TCT 810 
AAG ACC TTT TTC GGC TTG TAT AAG CTT 

837 



40 



36 ' ZZ^XIT^T^ 3 ^ * ^ represented by the 

<■ 3 " J ^X1^%^7^ 3 ^ ° f ^ nUC ' e0tide «e d by the 

^ 2^^*^^™° * * - nucleotide seance represented by the 

50 * zz: :r sr e :srrr ? at ieast ° ne — — 

17 or 21 (SEQ ,D So*\ ^^^S^S^T * ** '3, 

5s 40. A recombinant DNA mo.ecu.e comprising the DMA fragment of any one of claims 23 to 39. 

41. A transformant which is transformed with the DNA of any one of claims 23 to 39. 

42. A transformant which is transformed with the recombinant DNA molecule of claim 40. 
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. " zszzfjzs ?sz %zr M *!- ■ * 22 **** «—« «- 

culture mixture. "° ^ " nd rec ° v9,,n 9 an ° WW* •*> Polypeptide torn the 

46. A process tor purifying the polypeptide of any one of claims ibj,, . 

polypeptide, wherein said process involve. ™ ., a ^P' 8 containing said 

- chromatography in which Fas anTcin 1Z an c^ma^T " 0m " """^ 
which recognizes the po„pepude of onfo, «ms S!T '" " 

46. An antibody which recognizes the polypeptide of any one of claims 1 to 22. 

47. The antibody according to claim 46 wherein said antibody is a monoclonal antibody. 

48. The antibody according to daim 46 wherein said antibody is a polyclonal antibody. 

" K2Sr^^r^J^,i^ 10 ^ 50 " 5 ' -* - ~o.de o, 
any one o, n„ dMid e seduencesTSIcX V^^'S^^^T^' * 

SmpS^;^ ^^rp^r- -° - « 

expression of sard Fas llgand whlThlStl^! 9a " d ' 8Ke ' 1 in, "» , ' C8 "P°" 

exert inffuence upon " FaS « ** 

" s^rrto^^to^r 01 "* ms 54 ,o 56 - ■ ^ -p 

^"SS^"« ^ M — *« "» —» « » be tostod is added to the 

pitrnZr^rmTuS mo ~ i * m8es - » - 

(2) ' 
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FIG. 10 
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FIG. 13 



kD 
200- 

97.4 — 
69 - 

46 — 



30 — 

21.5- 
14.3- 



kD 

97.4 — 
66- 

45- 
29- 

21.5 — 
12.4- 



EP 0 675 200 A1 



FIG. 14 



100 




purified Fas ligand (ng/ml) 



target cell : WR1 9L 



target cell : W4 



EP 0 675 200 A1 



i—i \jf 

a o 


>,cp 
a cp 


52 

tJ CJ 




3 
rH 

cp 


rH CP <\ 
CD CD ' 




to < 

rH O 

< CP 


0) 
rH 
H 


> CP <| 




vJ 1 
H < Ol 


O U 
I. f \ 

On o 






^ cp 

rH < 
CP CP 




>iCP 

rH CP 
CP CP 




3 CP 
0) Eh 
J CJ 


uu <\ 

Jn4 CJ 

< 


32 °' 
rH < 

CD CP 


c 3 a 
o ^ o 






XJ CP 

2 < 




<U 6-« ' 

•J o 




M Eh 

qj a 

CO Eh 


rn ^* 

<o 


C Eh 

< < 


n c cj 
o w < 
<o < << 


ml 

cp| 


3 

QJ 


xj CP <| 
QJ Eh I 

X < a| 








^ a 

QJ £h 
m3 O 


i 1 

a a 


QJ U 
*— t 

H < 


c cj 
<< 2 






rH CP 

> CP 




m a 

QJ CP 
CO < 


c 

rH 
CP 


3 CP <I 

rH < • 

cp a a| 


Li n 

tig 


rH o 

(Tt C-i 
JO f< 

> CP 


0) O 






d o 

QJ Eh 

^ o 




u o 

QJ CP 
CO < 




M Eh 

q> o 

CO Eh 


r-i 

CP CP 


si 

►a cj 


QJ CJ 
CO £h 






cn < 

< CP 


CO 
•H 

X 


0»U , 
M CP <\ 


QJ 
rH 
M 


H< 
(tJ Eh . 
> CP <\ 


3 a 

QJ Eh 
•J a 


>iCJ 

rH CD 
CP CP 


52 

r—i 

o cj 




•H rH .< CJ 

a cd o a 




CJ 

rH Kj 

< CP 




c 0 


0 ^ 

u cj 

CU CJ 


>*Eh u| 

r-i u 

cp a 


cd cd 






O U N 

r^ CJ ' 

CU CJ 




acp 




rH a 
(0 Eh 
> O 


0j|xJ CP U| 

h|s < 


« o *<| 

S3 


tncp 
»h cp 
< cj 






^ Eh 

£g 


• QJ 
rH 
H 


CP <l 
QJ Eh ' 
S < 




in Eh 
£h 6h 


u cj 
QJ u 
CO £h 


to CD 

3?2 


QJ CJ 
(£ ^ 






W CP 




C CP 

rH < 

CP CJ 




D < 

3e 


0>CP 

k cp 
< < 




u a 




o 

A 
a. 


CO E-« 




>iCP CJ| 
rH a 1 
CP CP 




tn H 
■h < 
X u 


>H 

a) cj 
to £h 


to CD 

S3 


rH < 

cd Eh 

> o 






c u 




U £h 
JG U 
Eh < 




to < ' 


erf c o , 




32 






DlCP 
M CP 
<.< 


x: cj 

£h < 


< a 



otn a 

u QJ CJ 
OujCO £h U| 

C oi CP Ul 



CJ CP| 
CP 1 

o 
< 



Eh 
Eh 

< 



< 

u 
x: 

Eh 



>,< 

rH CP 

CP CP 

H Eh 
QJ U 
CO Eh 

^ e o| 

QJ Eh 

•J <J <| 

a o 

QJ E-» 

J u e*| 

-H U £h 

> o 

QJ E-* 
rnS 01 



0 CP 
(U Eh 
•J U Eh| 



xj CP 
QJ £h 

s < 

rH U 

> CP 
ui CD 

5$ 

0) CJ 

•H < 

x a 

w CJ 

GJ CP 
CO < 



W CJ 
U Eh 

^ a 
C CJ HI 

171 QJ CP *< 
< CO < 

^ xJ CP 
QJ QJ H 
J S < H| 

- en xj CP 



*a QJ CD Eh 
> CO < CP 



r4 

c 

CO 



a 

CJ 

< 

Eh 
Eh 

u 

Eh 

3 



CJ CJ £h| 
Cx, 

rH CP <| 
> CP 



1 

CP 
CD 
CP 



CJ 
< 

a 

CP 

a- 

CP 

3 CJ £hi 
0) ^ 1 
^ U 

CO CP 

as 

H Eh 

3 < 
QJ Eh 
Eh 

>iU 
rH O 
CP CP 

0J U Eh| 
X Eh 1 
fx, £-( 

0) Eh 

»h a u| 

Eh < 

cole CP 

> rH < , 

j|cp a <\ 

U Eh 
(U CJ 
CO Eh 

a a 

3 CP 

rH < 

CP CP 

QJ £h 
£ |h 

C E- 
C0 

< 2 



EP 0 675 200 A1 



O 
H 



o * 

0 o 

SB 
8S 

& a 

as 
ss 

01 u 

o < 
k a 

k c 

< -< 

as 

O O €■< 

^ k a 
& a 

M O 

< < 

o u 
u o 

;> o 
u a 

r« < 

O < 
W U 
D* U 

cn ^ 

SB 



H < 

o o 

o < 

u o 



in a 



w < 

S3 

O O 
tn O 

S3 



a o 
«~i < 
o o 

3 p 

o a 
^ < 

«S < 
r-t O 
< C3 

M < 
J= O 
r* < 

« U 

= a 
oca 

CN rH < 

*h a o 
u a 

CO < 

n u 

JZ u 

e < 

cj p 
cn £ 

2 

a 

I 



2 

O 

1 
I 

O 

5 

a 

CJ 

< 
u 
a 

a 

C3 



EP 0 675 200 A1 



O 

H 




o t-i o 
H CD O 



18 

a? 

tn p 

m a 

CJ CD 
CO < 

3g 
tig 

« o 

>»CD 

rH CD 

CD O 
3 CD 

a cd 

Sg 



> o 

O C 

US 

> O 

ifgS 

x a 
at* 

to < 

< O 

rH CJ 

< CD 

u h* 

CJ CD 
CO < 

k CJ 

jc a 

ci U 
c r< 

S3* 



♦a u 

O « CD 

° *3 
<S A < 

bp 

3 < 

rH CD 

CD CD 

ig 

J3 ^ 



r-J CD 
«* H 

> o 


rH CD 

CD CD 


tig 

X < 






r-l o 
CD CD 


d CD 
k CD 
< O 


13 g 

> CD 


> CD 


C CD 

CD CJ 


U H 
o p 

CO ?« 


a p 
^ F 




«J < 
r-C a 
< CD 


U 6* 
5g 


SB 


k CJ 


at* 

tn -< 
.< CD 


NCD 

r-C CD 

CD CD 


q a 


se 


> CD 


O C CD 
rs CD CJ 




3 CD 

rH < 

o u 


*j g 

> CD 


CO ^ 

si 


O CJ 

u a 


k a 




°£ 

H << 


w cj 
cj p 
CO P 




U CJ 
CJ CD 
to < 


C fj 

52 


rHCD 

O CD 


e-t H 


w CD 


k a 

CJ CD 
CO < 


■3 8 

> CD 




-c < 

«J e-t 
> CD 


U fr> 


0» CJ 

28 


J CJ 


< 


CJ £« 
J= H 
Ou ^ 


c CJ 

z$ 


O aj CJ 

X« r-H a 

cm < CD 


CJ CJ 

CO Ci 


cn 

< CD 


k (J 


m o 

U CD 
< < 


0. CD 


3 g 

J CJ 


CD O 


-3 CJ 




tig 


d a 
< 

CD CD 


a cd 

£g 


CD 

a cd 


u cj 


c o 
o a 





EP 0 675 200 A1 



00 



H 



EP 0 675 200 A1 



r-i 

6 
H 



3CC 


o t-» co 

N CO 

to -< 


O O I 1 « 
CU o 


S £ 3 

CU CO 


O 3H CO 
CD CD 


O >» CD 
CD — « CD 

»H O O 


O S CD 
CN3 -< 
t-i O O 


O CJ -< 

^ j -< 


O S3 CD 
CD O l-» 

—1 —a co 


CCTGACTCA CCAGCTI 


«3 O 
— « CO 
-< CD 


fcO CD 
t- CD 
-< -< 


O CD 
U CO 
<PU CO 


fc* 

JS CO 

•-« -< 


s s 

•-3 CO 


CO 
O CD 
CO -< 


-< 
CD CD 


0 •— • 

U CO 

cu co 


1— « 
4) CD 
CO -< 


ttf 

L* CD 
■< << 


O CD 
t-» CO 
CU CO 


CO 
O CD 
CO -< 


>> o 

—4 CD 
CD CD 


C-i CO 
CO 

-< 


O 1— • 

CO 
CU CO 


-tO CD 
CJ |~» 
DC -< 


in co 

O CD 
CO -< 


O CO 

u o 

CU CO 


O CD 
U CO 

cu co 


CC CO 




O CO 

CO l-i 


O CO 
U CO 

cu 0 


t-i CO 

0 CO 
CO 1— 


CU CO 

« -< 
-< cd 


H CD 
CJ l-i 
S» CD 


O l—t 
t- CO 
CU o 


G CO 
w -< 

-< -< 


^» 

^ CD 
CD CD 


S CD 

— 1 -< 

CD CD 


0 

U CO 
Cu CO 


«C CD 
Imi CD 
-< -< 


CD 

CD 
1- 


— * CD 
«S 1- 
>- CD 


C, 1— ' 
O CO 
to l-i 


o -*< 

t-i CO 
CU CO 


^ CD 
CD CD 


CJ' I-* 
>- CD 


tkA <! 
i-. CD 
-< CO 


O CD 

co -< 


u -< 

CJ 0 
CO 1- 


co 

CD 
CD 


CU CD 
U CD 
t-+ 


i_t ^o 


CJ f-l 
-3 CO 


*0 

Li CD 
-< "< 


S CD 
O 1— 

^3 


C3 CO 
O l-i 
J CO 


O CO 
U CO 
CU CO 


c: 0 
« -< 
-< 


GCTGl 


Lu CO 
1— ' fr-« 


o 

CU CO 


o 

CO 

CU CO 


tf% CD 


cj CO 
— ( CO 
-< CD 


^ *^ 
CD CD 


«/J CO 

•- « -< 

= CO 


i-. CO 
CJ CO 
CO 1-^ 


TTT 1 


CJ CO 
— < *-• 
-< 


« t— 

CD 
CO *- 


o -< 
t- co 

CU CO 


>> 3 
•-3 -< 


c3 C 
>- CD 


^ <t 
-< CD 


^4 CD 
CD CD 


Vi CD 
>s -< 
-3 -< 


ACCG 


C CD 
CD O 


o o 

U CO 
CU CO 


O CD 
t- CO 
CU CO 


CD 
w3 O 


3 CD 
t» 1— ■ 
^9 CO 


-3 tD 
O I— 


O 

— » f— 
^ -< 


O 
— * CD 
CD CD 


AAA 


o o o 


O 

CO CJ t—* 

-J o 


o o -< 

WD Ct CO 
CU CO 


O* O CO 
C- Ui CO 
CU CO 


S c3 1^ 
>- CD 


•—1 -< 
«— » CD CD 


CO c ■^c 
CO — 1 -< 

^ u u 


CD f-4 
tO JC CO 
— 1 -< 


XOYY 


I-. 
>» ■< 
l-i H 


«— » l-i 

CJ 1— • 

>* CD 


o cp 

t- CO 
CU CO 


o *^ 

U CO 

CU CO 


o S 
DC -< 


t/1 CD 
>> -< 
^-3 •< 


t*3 CD 
>» -< 
-3 -< 


3 -< 
CJ 1— 
-3 l-i 


OYYO 


o -< 

u co 

CO 


x_ -< 

-< 


o 

L- CO 
CU o 


S3 CD 
O l-i 

-o CO 


CJ CO 

j=; i-« 
cu t-* 


a cd 

CD CO 


=> CD 
— 1 -< 
CD CD 


ca f— 
-< 

=c 0 


-< 

CD 
1— • 


u o 
>> 

t- 1— < 


Ss CO 
— < CD 
CD CD 


o -< 
CO 
CU CO 


O CD 

t-p CO 
CU CO 


O f-i 
Cw H- 


=3 -< 
O l-« 
—3 O 


3 CD 
O |—t 
*J 1— 


CJ CO 

— 1 0 

-< CD 


GGAC 


CC f- 

v> -< 
-< -< 


o -< 
t- CO 

CU CO * 


o -< 
t-.co 

CU CO 


3 -< 
O 1— 

-a co 


-*-» CD 
O 1— 

DC -< 


CO O 

—1 -< 
rc co 


t-» fr— 
O CO 
CO 1— ' 


— • CD 
CJ f-i 
S»- CD 


TACA 


o o 


O K> 
t- CO 
ex. CO 


o •< 

t- CO 
CU CO 


o -< 

CO 
Cw CO 


— < CD 
c3 H« 
>- CD 


0 0 
«— 
a- 1— « 


1- -< 

CJ CO 
CO 1— 


t/J -< 
>» -< 
—3 -< 


CO 


o c_> 
t- co 

CLr CO 


d CO 
— ■ CO 
-< CD 


ttd CD 
U CD 

*< -< 


O 1- 
t- CO 
CLi CO 


=J 1— 
O h- 
w-3 CO 


C3 CO 
O 1— 
•—3 O 


<3 -< 
— « CO 
-< CD 


tad CD 
CD 
•< -< 




e cd 
— « -< 

CD CO 


CX CD 
U CD 

1- l-i 


na CD 
t- CD 
-< -< 


3 CD 
O 1— 

-J to 


=7 CO 
CJ I— 
—3 CO 


C CD 
— i -< 
CD CO 


t- -< 

CO 

I— -< 


=3 CD 
CJ f- 
. —3 O 




C CD 
— < •< 
CD O 


O CO 
t_t CO 
CU CO 


c -< 

— • -< 
CD CO 


o •< 

t- CO 
CU CO 


>> CD 
O 1— 


CJ 1- 

CU f-i 


tn co 
♦ — « -< 

= CO 


=3 CD 
-< 
CD CD 




-»_> CD 
CJ |— i 

ac -< 


i- 1— 

CJ CO 
CO H- 


>» 1— 
—< CD 

CD CD 


o -< 
U CO 
CU CO 


CJ CD 
CJ 1— 
-J CO 


-lJ CD 

CJ f— i 

DC -< 


CD 

DC 


to CD 
>» -< 
—3 -< 



EP 0 675 200 A1 



o 

6 

H 
P4 



>* o 

~h. CD 
CD CD 


o 
o 

CM 


c ^< 
— t -< 
cd o 


o 


c o 
CD o 


o 

CM 


«3 O 

-< CD 


o cs 

CD to 

CM -< 


AAC 


>> 1- 
~-< CD 

Ot3 




5s 1— 

—* CD 
CD C3 




o o 
u cd * 
Cu p 




O. CO 
t-i CD 
l-« 


c3 
>- 


CD 
t-« 
CD 


to cd 
>* -< 
*-a -< 




bO CD 
CD 
-< CD 




>> -< 




-*-> o 
O #- 
DC «< 


U 
>* 


t— 

-< 
«— 


VI CD 
>> -< 
wD -< 




o cd 
cu t-» 




tO CD 

>» -< 
.13 -< 




G CD 
—4 -< 
CD CD 


=3 

CO 


-< 
«-« 
1— 


U «-r 
I- «-« 




u o 

8- «— 




U f-« 

CJ o 
CO t-» 




— < CD 
CD CD 


W 


-< 
o 


W V 
>» -< 
-3 -< 




— » -< 
CD 




cs o 
« -< 
-< -< 




u t— 

-< 


O. 

w 
-< 


1— 
-< 

CD 


—1 cd 
>- cd 




CO -< 
>> -< 
*J -< 




M cd 

£- CD 
-< -< 




t-. f— 

JC cd 

1- -< 


• d 
•< 


f— 

CD 
CD 


>> -< 
^ cd 

CD CD 




o 
cj o 

CO 




cd 

O 1— 

DC -< 




to CD 
>» CD 
CD 1— 


CJ 


l-« 

CD 
-< 


O CD 
CO 1— ' 




>> -< 




o 




O 




CD 

o 



O 3 W 



CJ I— 

>- CD 



o 



—I CD 
cS I— < 
>■ CD 

O CO CD 



O CD 
CO -< 

O CD 
CO CO I— 

w a: ■< 



=3 H- 
^3 O 



CD ZZ 
L3 CI 
CM -< 



V» CD 



Z3 -< 
O «— 



>* CD 
—i CD 
CD CD 

CJ CD 

CU t- 

o 

t-* CD 

-=: cd 
t-« -< 

s: cd 

CD CD 

(-• fr— ■ 
O CD 
CO f-« 

3 "< 
— < -< 
CD CD 

CD =3 CD 

CM CD CD 



— « CD 
^ CD 


O 
>* -< 
I- Hi 


CO CD 
S= CD 


-<-> CD 
O I— 
DZ -< 


CJ CD 
CU {- 


CJ 1— 

Cu t-t 




O t-i 
-< 


CD 
O f— 

-a cd 


t-. O 
CJ CD 
CO -< 


to CD 
<— 3 -< 


— * CD 
€3 f— < 
=>■ CD 


to -< 

-< -< 




>> -< 

— < CD 
CD CD 


>* CD 
— < CD 
CD CD 


=3 CD 
*-3 CD 


>s CD 
— H CD 
CD CD 


«3 -< 
— < CD 
-< CD 


— < CD 
=>■ CD 


CD 
J— 
l-< 


t- (-» 
>» •< 
f— t— ■ 


JS. CD 
1— -< 


OCD 
L- CD 
CU C_> 


=J CD 
— • -< 

CD CD 


>% CD 
— ' CD 
CD CD 


3 CD 
«3 CD 


-< 
CD 
CD 
CD 


i- CD 

-< 


=9 -< 
CD CD 


3 CD 
O f— 
—3 CD 


CD 
ft> I— 
3= -< 


3 CD 
CJ (— i 
•—3 CD 


t-. 1— 
O CD 
CO H-< 


f— 
1- 

CD 


a. o 
to -< 

-< CD 


C 1— 
to -< 

-< -< 


C CD 
to -< 
-< -< 


CD 
CJ |— 

. =c -< 


t- CD 
>» -< 


3 CD 
CJ 1— 
-J CD 


-< 
CD 
CD 
-< 


3 -< 
CD CD 


o o 
— t l-l 
— -< 


c o 
to -< 
-< -< 


— 4 CD 
e3 (— • 
>- CD 


t-» CD 
CJ CD 
CO -< 


=> CD 
CD CD 


-< 
CD 
-< 
CD 


CU CD 
U CD 
1- l-« 


— < CD 
CJ (— 
>. CD 


(0 CD 
>» CD 
CD f— 


CD 
O J— 
CD 


t- o 

O CD 
CO -< 


t- f- 

CJ CD 
CO f— i 


-< 


=3 -< 
— t -< 
CD CD 


=3 «— 
~J CD 


1— 

CJ CD 
CO J— » 


to -< 
-< CD 


t»0 CD 
t- CD 
-< CD 


-H -< 

>* CD 


3 CD 
CJ f— • 
J CD 



EP 0 675 200 A1 



Q 



oo 





1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 r 1 

oooooooooo 
ooNiDin^mtNjr- i— 

(%) o|;bj s!sX|o;Ao oypads 



EP 0 675 200 A1 



FIG. 22 
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